
Smith, Vanessa (A) 

woom: 
:nt: 

ro: 

Smith, Vanessa (A) 
Friday, February 15, 2013 11:55 AM 
'ronw@teadit.com' 

Cc: 
Subject: 

DeVine, Dan (DJ); 'Russ Christian'; Burdick, Matthew (MJ); Dahl, Kathy (KA) 
Teadit: 2013 LowE Technology 

Attachments: 2236Product Warranty. pdf; 2645_Rev1.pdf; Teadit_2236 Handout. pdf 

Good Afternoon, 

As you may recall, in late 2011 Dow Chemical Michigan Operations entered a Consent Decree requiring Low Emission 
valves and/or packing to be installed in the Covered Process Units. In early 2012, a questionnaire was sent to you to 
determine if your products met the specifications of the Consent Decree. Attached are the completed questionnaires 
and any supporting data that you provided. 

Per the Consent Decree, each year we must revalidate the Low Emission valves and/or packing determinations. Please 
review the attached information that you provided in 2012 upon which we based our original determination. Once 
reviewed, please reply to the questions below: 

1. Are the valves or packing that met the Low-E definition per the Dow Chemical Consent Decree in 
2012 last year still Low-E? See definition below. 

2. Do you have any valves or packing that qualify as Low-E per the definitions below since the last time 
the questionnaire was answered? If yes, please include the testing data. 

"Low-Emissions Valve" or "Low-E Valve" shall mean either (i) or (ii) as follows: 
(i) A valve (including its specific packing assembly) for which the manufacturer has issued a written warranty 

that it will not emit fugitives at greater than 100 ppm, and that, if it does so emit at any time in the first five 

years, the manufacturer will replace the valve; provided however, that no valve shall qualify as "Low-E" by 

reason of written warranty unless the valve (including its specific packing assembly) either: 

(a) first was tested by the manufacturer or a qualified testing firm pursuant to generally-accepted good 

engineering practices for testing fugitive emissions and the results of the testing reasonably support the 

warranty; or 

(b) is as an Extension of another valve that qualified as "Low-E" per the definition of "Extension" listed 

below. 

Or 

(ii) A valve (including its specific packing assembly) that: 

(a) Has been tested by the manufacturer or a qualified testing firm pursuant to generally-accepted good 

engineering practices for testing fugitive emissions and that, during the test, at no time leaked at greater 

than 500 ppm, and on average, leaked at less than 100 ppm; or 

(b) Is an Extension of another valve that qualified as "Low-E" per the definition of "Extension" listed below. 
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Smith, Vanessa (A) 

,..om: 
Jnt: 

To: 
Cc: 

Subject: 
Attachments: 

Vanessa, 

Ron Walters [ronw@TEADIT.com] 
Monday, February 25, 2013 3:38 PM 
Smith, Vanessa (A) 
DeVine, Dan (OJ); 'Russ Christian'; Burdick, Matthew (MJ); Dahl, Kathy (KA); Joel Baulch; 
Chris Day 
RE: Teadit: 2013 LowE Technology 
API 607 Fire Test- Teadit- Style 2237 Packing- May 2012.pdf; API622 Fugitive Emission 
Test Report- Teadit Style 2237- May 2012 (1 ).pdf; EF2013_001 2237 Valvula Q-Pius ISO 
15848 Rev1 (1).pdf; EF055 Q-Pius Valve.pdf 

The answer to question 1 is yes. 

The answer to question 2 is yes, we have developed a graphitic control valve packing, Teadit 
Style 2237, which I am attaching testing information for your evaluation. Please note the 
test uses 5 cut rings of spool stock packing without live-loading. 

I am going to be at your plant Thursday, February 28th for installation training on our 2236. 
If you need to have any discussion on the 2237 let Dan know and we can schedule some time 
after the training session. 

Teadit has also developed a PTFE braided packing that we are filing patent registration and 
will be able to discuss in the near future. It tested single digit PPM Method 21 up to see 
"~g. F in our test lab in Rio. I am the leader of MSS task group that completed a Scope for 

.gitive Emissions test for PTFE products. I submitted to the API SCOPV chair and he has 
Jbmitted for development by API. We should put the API task group together at our Spring 

meeting in April. I will keep you updated as it develops. 

Warmest Regards, 

Ron Walters 
North America Product Manager 
Fugitive Emissions Products 
Cell: 985-513-e986 
www.teadit-na.com 

From: Smith, Vanessa (A) [VNowak3@dow.com] 
Sent: Friday, February 15, 2e13 1e:ss AM 
To: Ron Walters 
Cc: DeVine, Dan (DJ); 'Russ Christian'; Burdick, Matthew {MJ); Dahl, Kathy (KA) 
Subject:. Teadit: 2e13 Low E Technology 

Good Afternoon, 

As you may recall, in late 2e11 Dow Chemical Michigan Operations entered a Consent Decree 
requiring Low Emission valves and/or packing to be installed in the Covered Process Units. 
In early 2e12, a questionnaire was sent to you to determine if your products met the 
--ecifications of the Consent Decree. Attached are the completed questionnaires and any 

pporting data that you provided. 
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Vanessa Smith 
Environmental Delivery Specialist 
Oow Automotive/Dow Pharma 

"fice: (989) 638-7774 
211: (989) 213-7258 
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Fire Test Report 
ANSI/ API Standard 607, 6th Edition, 2010 

ISO 10497: 2010 

Performed for 

T~adit, NA 

http://www.teadit-na.com/ 

Style 223 7 Graphite Packing 

Project Number: 212112 
May3,2012 

Performed by 

434 Walnut Hill Road 
North Yarmouth, ME 04097 USA 

(207) 829-5359 
info@yarmouthresearch.com 
www. yarmouthresearch.com 



Yarmouth Research and Technology, LLC 

Customer: Teadit, NA Date: 5/3/2012 
Specification: ANSI/API Standard 607, Sixth Edition, 2010 

ISO 10497: 2010 
Product Description: Style 2237 Graphite Packing 

Project Number: PN212112 
Comments: Tested in 4 inch Class 300 gate valve 

Yarmouth Engineer: Matthew J. Wasielewski, P.E. 
Equipment Confirmed to be in Calibration to NIST Standards: Yes 

Burn and Cool Down Test 
Burn Start Time: 11:53:00 

Average Pressure During Burn: 575 ps1g 
External Leak Rate During Burn/Cool Down: 23.1 ml/min 

Allowable External Leak Rate: 400 ml/min 

Amount of Time ofAvg. Cal. Blocks> 650 deg. C: 21.5 minutes 
Were Test Conditions Within Compliance? Yes 

Were the Valve Leakages Below the Allowables?l Yes 

Operational Test 
Did Valve Unseat and Open Fully?: Yes 

Average Pressure During Test: 551 ps1g 
External Leak Rate After Operating: 58.0 ml/min 

Allowable External Leak Rate: 100 ml/min 

Was the Leakage Below the Allowable?! Yes 

Does Valve Pass or Fail the Test Standard? I PASS 

Witnesses 

www.yarmouthresearch.com Page 2 of 13 
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Yarmouth Research and Technology, LLC 
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Yarmouth Research and Technology, LLC 
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Yarmouth Research and Technology, LLC 

Packing Sample Prior to Burn 

Test Setup Prior to Burn 

www.yarmouthresearch.com 



Yarmouth Research and Technology, LLC 

( 

Test During Burn 
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Yarmouth Research and Technology, LLC 

Fire Test Information 

Customer: Teadit, NA Date: 5/3/2012 
Product Code: Style 2237 Graphite Packing 

Project Number: PN212112 

Fire Test Raw Data 

Pressure Water Cal. Cal. Avg. Bonnet Body Average 

Time (psig) Volume Block 1 Block 2 Cal Block Flame Flame Flame 

(m1s) Temp-C Temp-C Temp-C Temp-C Temp-C Temp-C 

11:53:00 558 42076 39 31 35 86 79 83 

11:53:15 558 42088 43 34 39 532 536 534 

11:53:30 559 42067 59 69 64 846 834 840 

11:53:45 560 42089 87 108 97 899 884 891 

11:54:00 561 42056 114 111 113 896 887 891 

11:54:15 563 42060 146 1.38 142 892 878 885 

11:54:30 564 42102 179 184 182 890 874 882 

11:54:45 566 42043 214 234 224 888 874 881 

11:55:00 567 . 42052 248 278 263 888 875 882 

11:55:15 568 42035 277 316 297 892 876 884 

11:55:30 570 42059 304 350 327 821 878 849 

11:55:45 571 42041 334 380 357 851 876 863 

11:56:00 572 42009 359 407 383 908 879 893 

11:56:15 573 42068 381 432 407 884 872 878 

11:56:30 574 42023 403 454 429 885 876 880 

11:56:45 575 42064 426 476 451 883 876 879 

11:57:00 576 42098 443 495 469 891 882 886 

11:57:15 577 42096 462 513 487 896 885 891 

11:57:30 578 42067 483 529 506 891 883 887 

11:57:45 579 42106 503 543 523 897 887 892 

11:58:00 580 42137 522 557 540 896 884 890 

11:58:15 579 42103 533 570 552 896 885 890 

11:58:30 580 42135 542 582 562 901 889 895 

11:58:45 581 42142 551 593 572 901 891 896 

11:59:00 582 42137 559 603 581 908 896 902 

11:59:15 583 42190 569 612 591 904 894 899 

11:59:30 584 42168 577 621 599 909 901 905 

11:59:45 581 42238 585 629 607 907 897 902 

12:00:00 582 42213 592 637 614 912 904 908 

12:00:15 583 42199 599 644 622 916 907 911 

12:00:30 584 42171 607 650 629 918 913 916 

12:00:45 585 42236 613 656 635 924 918 921 

12:01:00 586 42249 619 662 640 922 921 921 

www.yarmouthresearch.com 



Yarmouth Research and Technology, LLC 

Fire Test Data continued -

12:01:15 580 42293 623 667 645 927 927 927 

12:01:30 581 42292 628 672 650 927 931 929 

12:01:45 582 42330 632 676 654 936 931 934 

12:02:00 583 42321 636 681 658 933 931 932 

12:02:15 585 42311 642 684 663 930 928 929 

12:02:30 585 42342 648 688 668 928 925 926 

12:02:45 586 42324 652 692 672 9:l2 931 931 

12:03:00 587 42342 655 696 675 937 937 937 

12:03:15 588 42366 658 699 679 934 938 936 

12:03:30 589 42356 661 702 681 938 933 936 

12:03:45 590 42390 663 704 684 932 938 935 

12:04:00 582 42424 663 707 685 931 924 928 

12:04:15 579 42470 664 708 686 924 930 927 

12:04:30 580 42518 665 711 688 933 931 932 

12:04:45 582 42458 667 713 690 930 924 927 

12:05:00 583 42479 669 715 692 931 928 930 

12:05:15 584 42461 674 717 696 941 941 941 

12:05:30 585 42563 678 719 699 936 937 936 

12:05:45 586 42498 683 721 702 942 938 940 

12:06:00 587 42541 688 722 705 939 940 939 

12:06:15 583 42617 689 723 706 945 946 946 

12:06:30 585 42598 690 724 707 946 949 948 

12:06:45 586 42547 697 725 711 939 943 941 

12:07:00 587 42636 701 726 714 944 946 945 

12:07:15 588 42516 701 727 714 943 948 946 

12:07:30 589 42636 699 728 714 944 947 946 

12:07:45 590 42634 698 730 714 946 947 946 

12:08:00 591 42655 700 731 715 943 948 946 

12:08:15 592 42642 702 731 717 944 951 948 

12:08:30 593 42639 706 732 719 933 937 935 

12:08:45 577 42783 706 733 719 918 913 915 

12:09:00 578 42803 703 734 719 912 907 909 

12:09:15 580 42834 704 734 719 914 911 912 

12:09:30 582 42847 706 734 720 905 900 903 

12:09:45 584 42870 709 735 722 907 901 904 

12:10:00 585 42908 711 735 723 908 903 906 

12:10:15 587 42887 713 736 725 913 908 911 

12:10:30 588 42884 716 737 726 902 897 899 

12:10:45 585 43066 717 737 727 906 899 903 

12:11:00 574 43142 719 738 728 907 902 904 

12:11:15 577 43174 719 738 729 914 908 911 

12:11:30 580 43306 721 739 730 914 907 911 

12:11:45 583 43368 723 741 732 910 907 909 

www.yarmouthresearch.com 



Yarmouth Research and Technology, LLC 

Fire Test Data- continued 

12:12:00 586 43439 724 742 733 914 904 909 

12:12:15 589 43583 726 743 734 910 903 906 

12:12:30 593 43748 727 743 735 911 902 907 

12:12:45 589 44027 728 745 736 911 900 905 

12:13:00 583 44454 728 746 737 913 903 908 

12:13:15 592 44836 728 747 737 917 909 913 

12:13:30 589 45661 729 747 738 917 908 913 

12:13:45 580 46153 729 748 739 920 912 916 

12:14:00 586 46038 728 750 739 920 913 917 

12:14:15 588 44943 729 751 740 925 916 921 

12:14:30 592 46459 732 752 742 926 919 923 

12:14:45 592 47644 732 753 742 933 921 927 

12:15:00 595 46099 731 754 742 923 914 919 

12:15:15 594 47574 730 755 743 928 915 922 

12:15:30 596 46234 731 756 743 931 921 926 

12:15:45 597 48164 733 757 745 928 922 925 

12:16:00 598 46465 736 758 747 930 924 927 

12:16:15 599 48773 737 759 748 938 928 933 

12:16:30 598 45021 738 760 749 939 928 934 

12:16:45 593 49292 738 761 750 942 932 937 

12:17:00 587 47653 737 762 749 938 932 935 

12:17:15 589 47772 736 763 749 943 933 938 

12:17:30 577 46445 736 763 750 948 943 946 

12:17:45 579 48555 735 764 750 953 944 949 

12:18:00 582 48142 733 766 749 957 950 954 

12:18:15 581 47463 732 766 749 954 951 952 

12:18:30 585 47819 731 768 749 959 952 956 

12:18:45 585 48885 729 768 748 957 952 955 

12:19:00 585 45844 726 768 747 955 956 955 

12:19:15 588 48330 723 768 746 957 955 956 

12:19:30 589 49434 722 769 746 961 954 958 

12:19:45 589 48439 721 770 746 954 953 954 

12:20:00 589 47374 721 771 746 954 954 954 

12:20:15 589 47506 721 772 747 957 952 954 

12:20:30 591 48397 722 774 748 959 952 956 

12:20:45 588 49317 721 774 748 957 951 954 

12:21:00 578 48639 721 776 748 961 954 958 

12:21:15 580 48548 725 777 751 957 949 953 

12:21:30 581 48887 727 778 752 956 950 953 

12:21:45 581 47248 727 779 753 954 947 951 

12:22:00 581 46978 726 779 753 954 951 953 

12:22:15 582 46947 723 780 751 952 947 949 

12:22:30 583 46884 720 781 751 953 946 949 

www.yarmouthresearch.com 



Yarmouth Research and Technology. LLC 

Fire Test Data continued -
12:22:45 584 46970 717 783 750 956 948 952 

12:23:00 584 46989 717 784 750 951 944 947 

12:23:15 585 47794 714 784 749 740 698 719 

12:23:30 579 47635 702 776 739 494 496 495 

12:23:45 521 42621 567 748 657 303 302 303 

12:24:00 556 42895 384 694 539 84 84 84 

12:24:15 557 42946 271 638 454 77 85 81 

12:24:30 555 42880 178 573 375 76 79 78 

12:24:45 553 42737 117 471 294 52 69 61 

12:25:00 551 42619 75 369 222 57 63 60 

12:25:15 549 42528 51 278 165 51 56 53 

12:25:30 548 42407 39 204 122 44 50 47 

12:25:45 546 42325 32 143 88 42 46 44 

12:26:00 546 42232 28 102 65 42 47 44 

12:26:15 545 42127 26 78 52 42 42 42 

12:26:30 544 42064 22 61 41 44 42 43 

12:26:45 560 42029 21 49 35 34 37 35 

12:27:00 558 41849 22 42 32 32 35 34 

12:27:15 556 41864 21 35 28 23 30 26 

12:27:30 555 41804 19 37 28 18 31 24 

12:27:45 555 41660 19 33 26 17 27 22 

12:28:00 554 41713 18 32 25 18 24 21 

12:28:15 553 41645 21 32 26 14 26 20 

12:28:30 552 41621 18 31 24 12 27 20 

12:28:45 552 41586 18 25 21 14 25 20 

12:29:00 551 41614 20 25 23 17 25 21 

12:29:15 550 41575 19 23 21 15 27 21 

12:29:30 550 41464 19 25 22 16 23 20 

12:29:45 550 41448 18 24 21 17 24 21 

12:30:00 549 41435 19 25 22 13 22 18 

12:30:15 549 41383 19 22 21 12 23 18 

12:30:30 549 41331 20 23 21 13 23 18 

12:30:45 549 41305 17 22 20 12 23 18 

12:31:00 548 41336 18 23 20 13 20 17 

12:31:15 548 41298 17 24 21 15 23 19 

12:31:30 548 41297 18 23 21 14 23 19 

12:31:45 547 41220 19 22 21 13 19 16 

12:32:00 547 41164 15 23 19 12 22 17 

12:32:15 547 41147 17 18 18 15 22 18 

12:32:30 547 41178 16 21 18 14 19 17 

12:32:45 546 41111 18 22 20 13 19 16 

12:33:00 547 41094 19 21 20 13 20 16 

www.yarmouthresearch.com 



Yarmouth Research and Technology, LLC 

Leakage Summary for Burn and Cool Down Periods 

All pressure transducers and thermocouples are in calibration per YRT's QA program. 

Seat leakages were collected manually. External leakage was collected electronically. 

Total Water Volume Lost Over 40 Minute Burn and Cool Down: 982 mls 

Water Collected in System Relief Valve: 60 mls 

Calculated External Leakage During 40 Minute Duration: 922 mls 

Average Leak Rate Over 40 Minute Duration: 23 ml/min 
Allowable Leak Rate: 400 mllmin 

Were the Valve Leakages Below the Allowables?l Yes 

www.yarmouthresearch.com 



Yarmouth Research and Technology, LLC 

Summary of Test Parameters During Burn and Cool Down Periods 

Amount of Time Pressure Dropped Below 50%: 0.0 minutes 
Maximum Allowable Low Pressure Time: 2.0 minutes 

Maximum Pressure During Burn/Cool Down: 599 lpsig 
Average Pressure During Burn/Cool Down: 575 psig 

Minimum Pressure During Burn/Cool Down: 521 psig 

Amount of Time ofAvg. Cal Block> 650 deg.C: 21.5 minutes 
Minimum Allowable Time at Temperature: 15.0 minutes 

Maximum Avg Cal Block Temperature: 753 deg. C 
Average Cal Block Temperature: 512 deg. C 

Lowest Avg Cal. Block Temperature: 18 deg. C 

Maximum Body Flame Temperature During Burn: 
Average Body Flame Temperature During Burn: 

Maximum Bonnet Flame Temperature During Burn: deg. C 
deg.C 

Average of Both Flame Temperatures During Burn: I 913 I de g. C 

Notes 

Were Test Conditions Within Compliance?! Yes 

www.yarmouthresearch.com 



Yarmouth Research and Technology, LLC 

Operational Test Information 

Customer: Teadit, NA 
Product Code: Style 2237 Graphite Packing 

Project Number: PN212112 

Test Data 

Time 
Pressure 

(psi g) 
Cal Block 
Temp-C 

Leakages were collected manually. 

Total External Leakage Collected Over 5 Minute Duration: 

Aver::.ge Leak Rate Over 5 Minute Duration: 
Allowable Leak Rate: 

Was the Valve Leakage Below the Allowable? I 

www.yarmouthresearch.com 

Date: 5/3/2012 

290 mls 
58.0 mJ!min 
100 mllmin 

Yes 
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{i)HAIIIT' Teadit Research and Development 

ISO 15848-l Test Report 

DATA SUMMARY 
Start Date: 1 Q.Jan-2013 

Contact: Carlos Gidio 

Packing Description: Teadit Style 2237 

5 rings of 1/4" cross section cut from spool and installed by Teadit 

Test Valve: 2 inch Class 150 Q-Plus Control Valve Project#: EF .001113 

Installation Stress: ll ksi 

Packing Gland Bolt Torque: 24 ft-lb 

Stem Diameter: 1/2 inches 

Bore Diameter: inches 

Stem Travel During Cycling: 2/10 inches 

Stroke Speed: 1116 inches/s 

Cycling Rate: 10 seconds per cycle 

Maximum Allowable Leakage: 35 PPMv (stem static) (3,9 x 10-4 mg/s) 

Test Pressure: 285/175 

Test Temperature: 77/480 

Test Media: 99% Methane 

RESULTS 
Number of Mechanical Cycles Completed: 100000 

Number of Thermal Cycles Completed: 4 

Number of Packing Adjustments Required· 

Stem Seal Leakage Readings (PP.1lfv) 

Static 
Readif!_g_ 

I Average: 3 

I Maximum: 41 

Does the packing meet the requirement of no more than three gland adjustments to maintain 

leaka e less than 35PPMv over 100,000 mechanical c cles and 4 thermal c cles? 

Packing aproved as: ISO FE C:\1- CC3 - SSAl - t(RT,200"C)- CLISO- ISO 15848-1 

Approved By: CG 

WWVI/.teadit.com 



{!}nAB IT' Teadit Research and Development 

ISO 15848-l Test Report 
Test Results· 

Stem Seal ; (PPMv) 
N:ycle ~~;: Static 

(t <iR 

00 
100 4 0 

5161 4 0 
10000 4 0 175 1 
10000 77 285 1 
101 10 '7 85 

'7 

00 
2136 7 
27124 77 285 28 
28000 77 285 41 I 
28000 77 285 I 
291 10 '7 85 0 

;o '7 85 
:7 15 

85 

4 
4: 

1900 4 I 
50500 480 175 1 
56000 480 175 I 
58550 480 175 0 
60000 480 75 I 
601 0 '7 85 

'7 85 
15 

------; 101 

0001 3 
8000( 4~ 175 0 
80588 480 175 0 
82000 480 175 0 
81 0 80 
9 ·0 80 
10 JO 80 

i -> 

Test Note" RETORQUE OF £4 FT;LB APPLIED Wl.Tll28,000 CYLCES. 
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Teadit Research and Development 

ISO 15848-1 Test Report 

Static Stem Leakage Chart 
Reading 
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CDTEADIT" Teadit Research and Development 

ISO 15848-1 Test Report 

Test Stand 

Valve Size and Pressure Rating 

www.teadit.com 
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ISO 15848-1 Test Report 

Packing Rings at the End of the Test 

www.teadit.com 



Teadit Research and Development 

Q-Plus Control Valve Test Report 

DATA SUMMARY 
Start Date: 26~Nov-12 

Contact: Ron Walters 
Packing Description: Tcadit Style 2237 

5 rings of 114" cross section cut from spool and installed by Teadit 

Test Valve: 2 inch Class 150 Q-Plus Control Valve Project#: EF.055/12 

Stem Diameter: l/2 inches 
Bore Diameter: inches 

Stem Travel During Cycling: l/1 0 inches 
Stroke Speed: 1116 inches/s 
Cycling Rate: 12 seconds per cycle 

Maximum Allowable Leakage: 100 PPMv (stem static) 
Test Pressure: 600 psig 

Test Media: 99% Methane 

RESULTS 
Number of Mechanical Cycles Completed: 7,200 

Number of Thermal Cycles Completed: 5 
Number of Packine Adjustments Required· 

Stem Seal Leakage Readings (PPMv) 
Static 

Reading 

I Average: 12 

I Maximum: 190 

Does the packing meet the requirement of one gland adjustment to maintain leakage less than 
1 OOPPMv over 7,200 mechanical cycles and 5 thermal c cles? 

Approved By: CG 

WNW.teaditcom 



{i)TIADIT' Teadit Research and Development 

Q-Plus Control Valve Test Report 

Test Procedure: 
This test will provide a series of oscillations across the face of the packing at different intervals. It's 
intended to mimic the type of cycling a process control valve would experience with changing control 
position points over the life of the packing. This valve would nonnally operate in the 20% to 80% range of 
it's stroke length, with this test representing 20-90%. 

Test Fluid: 
The test fluid used was dry methane gas, 99% minimum purity, subjected to a temperature range from 
ambient to 260°C (500°F) and 42bar (600 psig) pressure requested by the valve supplier. The tt.:st pressure 
and temperature exceed the pressure/ t0mpcraturc cham; for standard dass .-alves as shown in ASME 
B 16.34 and series of security measures had to be taken to avoid personnel injury. 

Figure l -Mechanical and Thermal Cycle 

Tern perature Pressure 

42bar 

RT 

Mechanical and Thermal Cycling: 
Packing in the test valve was subjected to a total of 7,200 mechanical cycles and 5 thermal cycles. 
Mechanical and thermal cycling began with the test valve at ambient temperature. The testing was 
performed as described below. 

Test Profile: 
a) Test duration of five days. 
b) 1,440 mechanical cycles per day. 
c) 1 temperature cycle per day: 

Pressure stayed at 42 bar (600 psig ±5 psig); 
720 cycles at room temperature; 
720 cycles at 260°C ±3°C (500°F ±5°F); 

d) Minimum daily cycling was divided up as follows: 
3 hours for ambient cycling; 
Max. 3 hours to bring up to temperature (no cycling 

during this time); 
3 hours at elevated temperature cycling; 
Daytime or Overnight cool down with no cycling during 

this period. 

www.teadit.com 



Ci)TEAIJIT' 

1001<> 

90% 

80% 

70% 
~ ... 60% • .!l 
.l! 

50% 

£ 40% 
~ 

30% 

20% 

10% 

0% 

Leak Measurement: 

Teadit Research and Development 

Q-Plus Control Valve Test Report 

e) Mechanical Cycle Profile: 

---~""------··-·--" 

The cycling profile was developed with the valve 
oscillating +/-10% across its operational range going from 
10% of its stroke length to 90% and back to 1 0% as shown in 

Figure 2. Each profile is composed of 24 mechanical cycles. 
During a thermal cycle this profile is repeated 30 times with a 
total of 720 cycles. 

Figure 2- Cycling Profile 

0 2 3 4 5 5 8 9 10 11 12 14 15 16- 17 18 20 21 22 23 

Mechanical Cycles 

Leak measurements shall be conducted initially at the start of each day and at the completion of every 
720 cycles. For each measurement, a minimum of ten (10) readings were taken over a one (I) minute 
duration. The average reading was calculated and recorded. If any reading is more than fifty percent 
(50%) greater than the average, except for when the average leakage rates arc less than 10 PPMv, the 
readings shaH be repeated; 

The leak measurement were conducted using fixed detection probes located at potential leak points; 

Leak measurements were taken while the stem is in the static condition; 
The connections to the fixture and methane leak detector shall be made using tubing having the same 

inside diameter as the standard leak probe. 

Test Notes: JJ'e strongly ad Pice the testing pressure to be equal or lower than the maximum 

allowed pressure according to the valre rating for eaclt thermal cyl'le as shown in ASME B 16.3-J. 
We propose to reduce cycling rate to 6 sec(mdslt .. ')'cle aud increase the number t~f dai~F mechanical 
cycles from 1,4.JO to 2,880. This will gb•e a tota/14,400 cycles in a 5 day te81ingperiod. 

www.teadit.com 
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Q-Pius Control Valve Test Report 
Test Results· 

Stem Seal Leakage Readings (PPMv) Packinl! 

Cycle Temp Static Retorque 

Number ("C) Reading_ See Note 

0 25 0 
720 25 0 
720 260 0 
1440 260 1 
1440 25 26 
2160 25 190 
2160 25 3 
2160 260 1 
2880 260 1 
2880 25 2 
3600 25 2 
3600 260 1 
4320 260 4 
4320 25 4 
5040 25 3 
5040 260 8 
5760 260 1 
5760 25 4 
6480 25 2 

6480 260 0 
7200 260 0 

A verag:es -> 12 
Maximums-> 190 

Test Notes: RETOROUE APPLIED W11112,160 CYLCES. 

www.teadit.com 
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Teadit Research and Development 

Q-Pius Control Valve Test Report 

Static Stem Leakage Chart 
Reading 
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Q-Plus Control Valve Test Report 

Test Stand 

Valve Size and Pressure Rating 
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Q-Plus Control Valve Test Report 

Packing Rings at the End of the Test 
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API Standard 622 Test Report 
"Type Testing ofProcess Valve 
Packing for Fugitive Emissions'' 
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Teadit Style 2237 Packing 
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Yarmouth Research and Technology, LLC 

API 622 PROJECT SUMMARY 

Customer: Teadit NA Start Date: 17-May-12 
Project #: 212111 

Valve Information 
Packing Description: Teadit Style 2237 Paclring 

Source of Sample: Customer 
Packing Cross Section: 1/4 inch nominal 

Packing Free Ht: 1.44 inches - measured 

Test Conditions 
Specification: API 622, 2nd Edition, 2011 

Test Media: 99% Methane Test Pressure: 600 ps1g 
Recommended Packing Nut Torque: 60 ft-lb 

Maximum Allowable Leakage: 100 PPMv 
Cycling Rate: 45 seconds per cycle 
Cycle Stroke: 4.0 inches 

Dimensions (inches) 
Stem Diameter: 1.000 Bore Diameter: 1.500 

Follower Height: 1.059 Bore Depth: 1.365 
Gland Ht at Start: 0.696 % Compression: 30% 
Gland Ht at End: 0.655 % Compression: 33% 

Gland Bolt Diameter: 5/8 

Results 
Average Test Pressure: 600 ps1g 

Number of Mechanical Cycles Completed: 1510 
Number of Thermal Cycles Completed: 5 

Number of Packing Adjustments Required: 1 
Cycle Number(s) of Packing Adjustments: 300 

Average Leakage Throughout Test: 8 PPMv 
Maximum Leakage Throughout Test: 184 PPMv 

Witness 

Matthew J Wasielewski, PE 

President, Yarmouth Research 

www.yarmouthresearch.com 



Yarmouth Research and Technology, LLC 

Customer: Teadit NA Start Date: 17-May-12 

Project#: 212111 

Packing Description: Teadit Style 2237 Packing 

Stem Seal Leakage Pack in{( 

Cycle Inside Temp Bonnet Pressure (PPMv) Retorque 

Number (F) Temp -(F) (psig) Avg_ Max. See Note 

0 72 73 600 2 2 

50 77 82 600 5 5 

100 79 86 600 5 5 

150 81 86 600 4 4 

150 492 499 600 9 9 

200 498 499 600 9 10 

250 498 498 600 4 5 

300 498 499 600 4 4 

300 81 79 600 8 8 

350 82 82 600 178 184 1 

350 81 81 600 2 2 

400 82 87 600 2 2 

450 84 89 600 1 1 

450 489 499 600 5 5 

500 496 499 600 5 5 

550 496 499 600 7 7 

600 497 499 600 7 7 

600 73 73 600 2 3 

650 78 83 600 2 3 

700 80 86 600 3 3 

750 84 86 600 1 1 

750 497 499 600 2 3 

800 499 483 600 3 3 

850 499 476 600 3 3 

900 500 476 600 3 4 

900 76 76 600 1 1 

950 81 84 600 3 4 

1000 82 87 600 1 2 

1050 83 87 600 3 3 

1050 491 499 600 2 2 

1100 499 499 600 3 4 

1150 500 497 600 3 3 

1200 499 498 600 4 4 

1200 94 91 600 4 4 

1250 84 86 600 1 1 
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Yarmouth Research and Technology, LLC 

1300 87 91 600 5 7 
1350 87 91 600 6 6 
1350 484 502 600 2 3 
1400 492 502 600 3 3 
1450 495 502 600 3 3 
1500 497 502 600 3 3 
1500 70 70 600 1 2 
1510 70 70 600 4 4 

Averages-> 600 8 8 
Maximums-> 600 178 184 

Packing Retorque Notes: 
Before Adjustment After Adjustment 

Nut Torque Nut Torque Number Gland 
Side 1 Side2 Side 1 Side2 of Flats Height 

1 15 15 60 60 3 0.66 
2 

Nut Torque at End of Test: (ft-lb)l 22 1<-Side 1 24 1<-Side 2 

Test Notes: 

Test Results: The average and maximum leakage results shown below were 
calculated from 60 readings measured during a minute duration. 
See data sheets for more detailed information. 

www.yarmouthresearch.com 
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YARMOUTH RESEARCH AND TECHNOLOGY, LLC 

PHOTOGRAPHS 

Packing Material 

( 

www.yarmouthresearch. com 



Yarmouth Research and Technology. LLC 

Valve Description: Teadit Style 2237 Packing 

Cycle Number: 0 Date 5/17/2012 

~;~ (p,ig) Bo~::!.":)mp Bo(~~;~~p I (PPM~) 

1548 600 73 

49 

71 
75 

9,15,5 600 72 .5 

600 73 .6 

600 78 74 .. 6 

9 600 77 69 .. 6 

9,16,01 ili\1 600 74 7' 1.6 

;oo 

73 
73 

l2. 73 

9J 75 71 l.6 

916 6 74 68 l.6 

916 JAM 600 75 71 1.6 

9,w ·AM 600 72 77 L6 

916,17AM 600 71 72 l.6 

g,16,18AM 600 72 73 L6 

m19.L'\! 600 73 72 l.5 

16 20 .M 600 73 76 l.5 ,,,] 
,,22 

9' ;oo 75 

9' 100 
g, 16,, 100 ,, 16' ;oo 
g, 600 78 .6 

600 73 73 .6 

9'16,35 AM 600 72 72 .. 6 

g, 600 72 73 .. 5 

9'1''" ili\1 600 72 69 .6 

16,38 "' 600 74 73 .5 

91 ' lAM -600 1.6 

1-> 600 73 72 1.6 
l.6 
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Yarmouth Research and Technology. LLC 

Valve Description: Teadit Style 2237 Packing 
Cycle Number: 50 

9,1 
%916AJ\ 
9,59, I AJ\ 
9,59,18 AJ\ 
9'59,19AJ\ 

959, \M 

9' 

91 ''32. 
9.59,33. 

9,59,38 \M 

9,1 

'5£ 
9" M 

(p~ 

600 
6)0 

6 

6)0 

600 
iOO 
iOO 
iOO 

00 
600 
6·)0 

6)0 
6)0 
600 
600 
600 
100 
100 
100 

100 
100 

8 

8 
s: 
81 
82 
78 
82 

77 

76 
77 
75 
79 

Date 5/17/2012 

4, 
4, 
4. 
4. 

4. 
4.6 
46 

.5 

4. 
4, 

4, 

4. 
4. 
4.6 
4.6 

,6 

6 

8 4. 
9,, ,,54 6 lO 81 4. 
9,59,55. 610 85 4. 

6•)0 79 4, 
%9,57. )0 82 4, 
9,59,58. 600 82 78 4. 

600 82 79 4, 
10,00 00 \M 600 83 77 4.5 to,oo,o \M 100 79 4,5 mo :ANI 100 .5 

~--~to, ~·~~\M~--+-~~I00~--~--~---+--~~--4---~,5~~ 
.5 
.5 
.5 

uo 

lO'Ollli AM 600 
600 

4.6 
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Yarmouth Research and Technology, LLC 

Valve Description: Teadit Style 2237 Packing 
Cycle Number: 100 

Time 
(EST) 

10;3830 \M 
10;38;31 \M 
1038;32 \M 
10;3833 \M 
10;38;34 
10;3835 

10.38:47 AM 
J0;38:48AM 

10 38:51 

.0:3:1;54 
' 3 55. 

10;3 ;04 
0;3 ' 
0;3; iAM 

10:3 ' 'AM 

10;39;09 AM 
03909 
0;39;10 

10;39;11 
10;39;12 

);39;13 

10;39;20 
10;39;21 
10;89;22 
10:39;23AM 

6QO_ 
600 
600 
600 
600 
600 
600 
600 
600 
:oo 

600 
600 
600 
600 
600 
600 

6( 

600 
60 
60 
6C 

600 
600 
600 
600 
600 
600 

60 
600 
600 

(deg. F) ~e 

81 
84 
86 
83 
89 
85 
86 

;a 
;o 

16 
86 
84 
86 
87 
83 
91 
86 
84 
85 

8· 
80 
88 
91 
89 
85 
87 

84 
88 
8C 
89 
86 

www.yarmouthresearch.com 

76 
78 
71 

84 
82 
79 
81 
7C 

81 
8< 

" 

79 

Date 

• -> 

5117/2012 

4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
!.5 

1.5 
4. 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.7 
4.6 
4.7 
4.6 

4.8 
48 
4.8 
4.9 
4.7 
4.8 

4. 
4. 
4. 
4. 
4. 
4.9 



Yarmouth Research and Technology. LLC 

Valve Description: Teadit Style 2237 Packing 
Cycle Number: 150 

u,,o,30 AJ 

1U032 

uo,43 
1,20,44 
120A5 

1U0,48. 
lL20A9 >11 

lL20 50 "' 

,noo 
,nm 

11.2U ,,,u 
112U 
112U 

"' 
"' "' 

11'2106 AM 
1L2107 AM 
1U1,08. 

lL2UO. 
11 21 
112U2. 
L2U3. 
L2 M 

' 11,: 
1],2L23, 
11H2· 
1l ,2121 

M 
M 

600 
600 
600 
600 
600 
600 
600 

1.00 
1.00 
1.00 
1.00 

600 
600 
600 
600 
600 
600 

600 
600 
600 
600 
600 
600 
600 
600 
600 
600 
600 
600 
600 

600 
600 
600 
600 
600 

86 
84 
91 
88 
86 

86 
85 
80 
85 
88 
s: 
87 

85 
86 

87 
85 
86 
83 
87 
86 
85 
S4 

80 
86 

www.yarmouthresearch.com 

79 
81 
77 
81 
81 

84 
78 
8 
80 
73 
88 
so 

so 
81 
83 
78 
80 
84 
77 
83 

80 
80 
79 
81 

Date 5/17/2012 

3.6 
3. 
3.6 
3.7 
3.6 
3.7 
3.6 

1.5 
3.' 
3.6 
3.6 
3.7 
3.7 
3.6 
3.7 

3.' 
3.' 

3.7 
3. 
3.7 
3.7 
3.7 
3.6 
3.7 
3.6 

-.6 
.. 6 

,_6 

.6 
3.8 



Yarmouth Research and Tec~nology. LLC 

Valve Description: Teadit Style 2237 Packing 

Cycle Number- 150 Date 5/17/2012 

'M 
IOO l5 
100 l9 1,2 

100 02 49 1.1 
IOO 199 49 1.1 

2; 59; 56 100 508 496 9.1 
2;59;5j 600 508 49 9, 

80 
; ];09. 

110 

PM 
12 PM 

3;00;13 PM 

3;00;16 PM 
300;17 
3 00;18 
3;00; 19 

; );20 

10 29 

10;3 M 
l0;3 'M 

300;3 'M 
3;0034 'M 
3;00;35 'M 
300;36 
3 00;37 

00 
JOO 
JOO 

600 
600 
600 
600 

100 
600 
600 
600 

IOO 
100 
100 
100 

600 
600 
600 
600 

194 
198 
198 
500 
501 
500 
51 

.Q2 

.99 

.96 
498 
495 
5( 

99 
98 
100 
198 
·96 

494 
498 
499 
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)8 

l5 
490 
492 
41 
41 
41 
41 

190 
191 
190 
494 
493 

., ., ., 

96 
92 
-92 
-92 
.91 
92 
97 

488 
492 

8.7 
8.6 
87 
8.6 
8.6 
8.7 
8. 
8. 

•.4 
3 

•,4 
l3 
l.4 
8.3 
8,4 
8. 
8. 
8 . 
8. 

1.3 
1.2 
1.3 
12 

8.3 
8.2 
8.6 
9.4 



Yarmouth Research and Technology. LLC 

Valve Description: Teadit Style 2237 Packing 
Cycle Number: 200 

,,39,30 ,,,,,,, ,,,,,,2 
R89'34 
3,39,35 
s,gg,a6 
g,,,,37 ,,,,,,8 

M 

3,39,52 'M 

,,,,,54 
,,39,55 ,,,,,55 
,,,,,56 ,,,,,57 
,,39,58 

'" 

,,4009 
,,40,10 
lAO' 11 ,,,0,12 

3,40,14 'M 
3.40'15 'M 
,,40' 16 
3,40,17 
3,40,18 
,,40,19 
3.40,20 

(p,ig) 

600 
600 
600 

600 
600 
600 
600 
600 
600 
600 

60 
60 
60 
600 
600 
600 
600 
600 
600 
600 
600 
60 

60 

600 
600 
600 
600 
600 
600 
600 

500 

496 
503 
498 
501 
502 
499 
497 
497 
495 

491 
498 
500 
500 
499 
499 
493 
499 

494 
496 
501 
502 
502 
498 
496 
501 
500 
501 
5< 
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49 

49 
49 
495 
499 
5[ 

49 
49 
494 
49 
50 
49 
49 
497 
497 
500 

50 
49 
49 
49 
49 
50 
498 

Date 5/17/2012 

9.4 
9.5 
9.5 

9.4 
9.5 
9.5 
9.5 
9.5 
9.5 

).4 

9.5 
9.5 
9.4 
9.5 
9.5 
95 
9.5 

9.4 
9.4 
9.3 
9.3 
9.3 
9.4 
9.8 

9.5 
9.6 



Yarmouth Research and Technology. LLC 

Valve Description: 'readit Style 2237 Packing 

Cycle Number: 250 

U2.48PM 
41249PM 

4 

41303PM 

1305 

4: 1:16 

4 18 

U320PM 

13 23 'M 

600 
600 
600 

600 
600 
600 
600 
600 
100 

60 

100 

60 
600 
600 
600 
600 
600 
600 

JO 

600 
600 
600 
600 

JO 

(deg. F) ··• 

500 
49( 
491 

197 
500 
496 
497 
491 
50( 
491 

lO 

500 
499 
499 
491 
491 
50 
49 

l9 
l9 

497 
500 
49 
49 

www .yarmouthresearch.com 

Date 5/17/2012 

501 4.5 
1.7 

4. 
4. 
4.5 

•02 4.8 

500 4. 7 
498 4.4 
497 4.5 
.99 4.7 

4.5 

_41 

_49• 
_49, 
49 

499 4.4 

499 4.3 
498 4,6 

497 4.5 
500 4,3 

502 4.3 
496 4.6 

498 
498 
498 
497 
498 
!98 

497 
498 

1.6 
.3 

4. 

4.4 
4.4 
4.2 
4.5 

4.8 
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Valve Description: Teadit Style 2237 Packing 
Cycle Number: 300 

454ll 'M 600 501 
501 
499 

45H4 600 

501 
490 
499 

60 500 
4i54i27 600 499 
4i54i28 600 502 

600 l9 
4i54i30 600 l8 
4i54 31 'M lOO 

500 
499 
499 

l8 

496 
499 
50i 
496 
496 
496 

l6 

4i5444 M 49 
4i54A5 M 50 
i54A6 50 

i 54 AS 600 500 496 
i54i49 600 500 500 

600 499 496 
4i54i51 600 )2 497 
4i54i52 M 600 
4,54,53 M 600 J9 

Date 5/17/2012 

4.8 
4. 
4. 
.3 

4. 

4. 
4. 
3. 
4. 

4. 
4. 
4. 
4.2 
4. 

4. 
3. 
3. 
4. 

4. 
4. 
4. 
3.8 
4. 
4. 

~--~4,~544~,5~·M~--4----l0~0--~--~l~7--~--~---+--~~--~ ~--~4''~544~,5~i·M~--4----'~oo __ +--- J~9--+---~J9~~--~~--~ 4,54, 'M 
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Yarmouth Research and Technology. LLC 

Valve Description: Teadit Style 2237 Packing 

Cycle Number: 300 

83H7AM 
8i3H8AM 
•3159. M 

8 32il 

832i 

832•12 AM 

8 32il4 \JJ 

i16 

81 

81 

"'' 
8 32• 

8i32:3C \M 
8 32•3< \M 

''" 

8:32>4 lAM 

600 

600 
600 
600 
600 
600 
600 
600 

6( 

60 
60 
60 

60 
600 
600 
600 
600 
600 
600 
600 

61 
600 
600 
600 
600 

iOO 

00 

100 
100 

8 
79 

79 
78 
76 
76 
81 

8 
80 
80 
82 
80 
82 
82 
80 
79 
71 

" 

8 
7: 
80 
81 
7t 

" 
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83 

l2 
80 
83 
8 
80 
8 

83 
83 
84 
80 
79 
81 
81 

82 
Bl 
81 
80 
82 
82 

Date 5/18/2012 

1.8 

'.6 
7. 
'.7 
7.7 
77 
'.6 
1.7 

7.7 
7.6 
7.6 
7.6 
1.6 
76 
7.6 

7. 
7.5 
7.6 
7.6 
r.6 
1.6 

7. 
7.6 



Yarmouth Research and Technology, LLC 

Valve Description: Teadit Style 2237 Packing 
Cycle Number: 350 Date 5/18/2012 

9'22,11AM 
''22'1 lM 
,,22' lM 

n2,41A 

9'22A3. 

,,,2,45 

,,22A7 lM 
9,22,48 \M 

,,, 

9,; M 
9,; M 

lA 
104A 

'1305A 
12306 
9,2sm 

(p<ig) 

600 
600 
600 
600 
600 

10 
100 

600 
600 
600 
600 
600 
600 
600 
600 
6( 

6• 

60 
60 

81 
78 
82 
82 

83 
80 
83 
80 
81 
79 
82 

100 81 
100 81 

600 82 
600 8: 

82 
79 

81 
81 
84 

2.3 
2.2 
2.2 
2.2 
2.1 
2.1 
2.0 

.. 8 

.. 9 

.. 9 

.. 8 

. .8 

.. 8 

.. 8 

600 76 s: .. 8 
600 80 79 
600 80 80 1.7 
600 81 79 .. 8 
60 1.7 
60~-4----~--~--~~--+---~1~ .. 7 __ -4 

1.7 

10 
600 
600 
600 

82 

82 
82 
84 
81 
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81 

•-> 

.7 

.7 
1.9 
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Yarmouth Research and Technology. LLC 

Vahre Description: Teadit Style 2237 Packing 

Cycle Number: 400 Date 5/18/2012 

~;;; (p,ig) (deg. F) ··• B~~~;;P· I (PPMv) 

mos,15AM 600 84 78 l.7 

mo8,16&Vl 100 88 87 l.8 

m0817 AM 100 82 l.9 

08,18 
d9 

iOO 
iOO 
600 89 1.0 

mos2' 600 88 1.0 

600 89 l5 2.0 

600 83 85 2.0 

600 86 84 2.0 

o,os,SJ 

1,33 

H: 
lOO !.0 

,as lOO 
600 90 !.0 

IA2. 600 82 86 

143 600 90 82 

100 1:44 600 84 84 l.9 

mo 145. 600 86 79 1.9 

10:0M6AM 600 86 81 L.9 

1008A7 &Vi 600 84 81 L.9 

mos48AM 00 86 81 1.9 

1008:49 AM 100 85 83 

)0850 
,o8,5: 

100 

10 '<M iOO 
mo9,, 100 
mo9,o 100 

600 87 84 

600 85 85 1.1 

600 91 79 1.1 

mo9,06AM 600 89 82 1.1 

mosmAM 77 2.1 

10 
,os 

- 60( 
600 

2.1 
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Yarmouth Research and Technology. LLC 

Valve Description: Teadit Style 2237 Packing 
Cycle Number: 450 

m55:osAM 
10:55:04 AM 

10:5508 lM 

'AM 

l:5•: lAM 
}:5540 

.05548 

10:554' \M 

10:1 

,, 
600 
600 
;oo 
;oo 

6' 
600 
600 
600 
600 
;oo 
iOO 
;oo 
;oo 

61 
6 
600 
600 
600 

iOO 
iOO 

100 

iOO 
iOO 

9< 
9• 

8i 

87 
87 

93 
85 
89 

86 
88 
90 
86 

www.yarmouthresearch.corn 

85 
86 

8< 
82 
86 
82 

8 
8' 
81 
8 
8 
84 
84 
85 

Date 5118/2012 

0. 
0. 
0,7 
0.7 

0. 
0. 
0. 
0. 
0.9 
0.9 
0.8 
0,8 

0, 
0. 
0. 
0. 
0. 
0. 
0. 
0.6 
0.' 

0.9 



Yarmouth Research and Technology. LLC 

Valve Description: Teadit Style 2237 Packing 

Cycle Number: 450 Date 5118/2012 

Time Pressure Bonnet Temp. Body Temp. I Leakage 

(EST) (psi g) (deg. F) (deg. F) (PPMv) 

2:00:49 PM 600 501 486 4.8 

2:00:50 PM 600 494 491 4.7 

2:00:51 PM 600 498 487 4.8 

2:00:52 PM 600 501 492 4.8 

2:00:53 PM 600 501 489 4.8 

2:00:54 PM 600 501 490 4.7 

2:00:55 PM 600 502 488 4.8 

2:00:56 PM 600 501 492 4.8 

2:00:57 PM 600 497 491 4.8 

2:00:58 PM 600 496 489 4.7 

2:00:59 PM 600 499 487 4.8 

2:01:00 PM 600 499 487 4.8 

2:01:01 PM 600 499 490 4.8 

2:01:02 PM 600 499 489 4.8 

2:01:03 PM 600 498 489 4.7 

2:01:04 PM 600 499 488 4.8 

2:01:05 PM 600 497 490 4.9 

2:01:06 PM 600 502 485 4.7 

2:01:07 PM 600 497 490 4.8 

2:01:08 PM 600 502 486 4.8 

2:01:09 PM 600 500 486 4.8 

2:01:10 PM 600 501 489 4.8 

2:01:11 PM 600 498 490 4.8 

2:01:12 PM 600 499 493 4.7 

2:01:13 PM 600 497 491 4.8 

2:01:14 PM 600 500 489 4.7 

2:01:15 PM 600 500 491 4.7 

2:01:16 PM 600 499 490 4.8 

2:01:17PM 600 500 487 4.8 

2:01:18 PM 600 502 487 4.8 

2:01:19 PM 600 499 488 4.8 

2:01:20 PM 600 497 491 4.8 

2:01:21 PM 600 500 488 4.8 

2:01:22 PM 600 497 493 4.8 

2:01:23 PM 600 497 492 4.8 

2:01:24 PM 600 501 488 4.8 

2:01:25 PM 600 498 489 4.8 

2:01:26 PM 600 500 489 4.8 

2:01:27 PM 600 500 488 4.8 

2:01:28 PM 600 499 491 4.8 

2:01:29 PM 600 501 490 4.8 

2:01:30 PM 600 501 487 4.7 

2:01:31 PM 600 497 491 4.7 

2:01:32 PM 600 497 493 4.7 

2:01:33 PM 600 497 491 4.8 

2:01:34 PM 600 500 488 4.7 

2:01:35 PM 600 497 492 48 

2:01:36 PM 600 499 489 4.8 

2:01:37 PM 600 498 491 4.7 

2:01:38 PM 600 500 488 4.7 

2:01:39 PM 600 497 490 4.7 

2:01:40 PM 600 500 487 4.8 

2:01:40 PM 600 500 491 4.7 

2:01:41 PM 600 498 490 4.7 

2:01:42 PM 600 497 488 4.8 

2:01:43 PM 600 499 490 47 

2:01:44 PM 600 500 489 4.7 

2:01:45 PM 600 496 490 4.8 

2:01:46 PM 600 500 488 4.7 

2:01:47 PM 600 499 488 4.7 

Averages..> 600 499 489 4.8 
Maximum.> 49 
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Yarmouth Research and Technology. LLC 

Valve Description: Teadit Style 2237 Packing 
CINb· 500 yc e um er. D te a 5/18/2012 

Time Pressure Bonnet Temp, BodyTemp. 1 Leakage 
(EST) (psig) (deg. F) (deg. F) (PPMv) 

2:44·.07 PM 600 500 497 5,0 
2:44:08 PM 600 501 494 5.1 
2:44:09 PM 600 501 498 5.1 
2:44:10 PM 600 495 491 5.0 
2:44:11 PM 600 493 494 5.0 
2:44:12 PM 600 500 496 5.1 
2:44:13 PM 600 498 492 5 1 
2·.44:14 PM 600 508 501 5.0 
2:44:15 PM 600 503 491 5.0 
2:44:16 PM 600 498 492 5.1 
2:44:17 PM 600 503 497 5.0 
2:44:18 PM 600 496 496 5.0 
2:44:19 PM 600 500 498 5.1 
2:44:20 PM 600 498 497 5.0 
2:44·.21 PM 600 502 501 5.0 
2:44:22 PM 600 496 496 5.1 
2:44:23 PM 600 504 496 5.0 
2:44:24 PM 600 502 497 5.1 
2:44:25 PM 600 500 496 5.0 
2:44:26 PM 600 498 495 5.2 
2:44:27 PM 600 502 497 5.1 
2·.44:28 PM 600 494 494 5.2 
2:44:29 PM 600 495 495 5.0 
2:44:30 PM 600 498 498 5.2 
2:44:31 PM 600 497 494 5.0 
2:44:32 PM 600 501 494 5.1 
2:44:33 PM 600 500 490 5.0 
2:44:34 PM 600 497 496 5.0 
2:44:35 PM 600 496 494 5.1 
2:44:36 PM 600 497 500 5.0 
2:44:37 PM 600 503 500 5.1 
2:44:38 PM 600 496 494 5.0 
2:44:39PM 600 500 501 4.9 
2:44:40 PM 600 496 494 5.1 
2:44:41 PM 600 500 501 5.0 
2:44:42 PM 600 498 492 4.9 
2:44:43 PM 600 499 494 5.1 
2:44:43 PM 600 499 494 5.1 
2:44:44 PM 600 500 500 5.0 
2:44:45 PM 600 496 492 5.1 
2:44:46 PM 600 502 499 4.9 
2:44:47 PM 600 493 494 5.2 
2:44:48 PM 600 498 497 5.0 
2:44:49 PM 600 496 496 5.1 
2:44:50 PM 600 502 496 5.1 
2:44:51 PM 600 496 490 5.0 
2:44:52 PM 600 502 502 5.2 
2:44:53 PM 600 498 495 5.1 
2:44:54 PM 600 494 492 5.1 
2:44:55 PM 600 500 496 5.1 
2:44:56 PM 600 497 491 5.1 
2:44:57 PM 600 499 496 5.1 
2:44:58 PM 600 500 498 5.1 
2:44:59 PM 600 495 493 5.2 
2:45:00 PM 600 502 499 5.2 
2:45:01 PM 600 502 499 5.2 
2:45:02 PM 600 500 496 5.1 
2:45:03 PM 600 499 494 5.2 
2:45:04 PM 600 499 497 5.1 
2:45:05 PM 600 498 496 5.1 

Averages.> 600 499 496 5.1 
Maximum-> 5.2 
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Yarmouth Research and Technology. LLC 

Valve Description: Teadit Style 2237 Packing 

Cycle Number: 550 

641 

,,2648 

926 51 PM 

326,58 
,,6 54 

55 

8 no 
3 "'I 
8l7'1 
8,271 PN 
3271 •PN 
82706PM 
3,2707 PM 
3'2708PM 
8,27Q9PM 
82HOPM 

'"'' >2712 .,,3 

3'2728PM 
82729PM 

~-600 
600 
600 
BOO 
600 
600 
600 
600 

60 
60 
60 
60 
600 
600 
600 
600 
600 
600 
600 

60 
600 
600 
600 
600 
600 

60 
60 
6C 
600 

98 
94 
98 
97 

498 
497 
499 

.96 

.98 
196 
-98 
.eo 

196 
503 
498 
500 
50 

02 

500 
505 
496 
505 
499 
501 

199 
199 
197 
499 
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495 
497 
497 
496 

10 
15 

198 
195 
196 
195 

494 
493 
496 
497 
495 

98 
93 
96 

494 
495 

18 
16 

Date 5/18/2012 

69 
7 1 
6.9 

l.9 

18 
7. 
6.9 

'2 
6.9 

0 
'O 
'.1 
l.8 
r.o 
'.2 



Yarmouth Research and Technology. LLC 

Valve Description: Teadit Style 2237 Packing 
Cycle Number: 600 Date 5/18/2012 

(p~ 

50 
3, 58' 33 'M 600 199 

3,59,35 .'M 600 !03 7. 
3,59,35 'M sao soz Jo 7.1 
358,37 PM 600 00 499 7.1 
3 58'38 'M iOO 02 98 

),5, M 
w ,,,, 
l58,50 
,,58' 51 
358,52 
,,58, 53 
3,58,54 PM 
3,59,55 PM 
3 58E 'M 

)6 

' 9,o 

"",12 
,,5914. ,,,9,15 

' "'' 

6 )9 
6 )9 

)9 70 
6 )2 7.0 
600 502 496 7.0 
600 497 493 7 
600 503 498 7 
600 99 98 7.1 
iOO 96 95 '.0 
iOO 99 97 
:oo 96 '.0 

'.0 

4 

04 ,98 
,oo 

)8 )9 7. 
6 )8 )6 7. 
6)0 7 
6)0 )9 7. 

10 )2 )3 7. 
600 500 495 7.0 
600 96 !97 7. 
600 99 95 
:oo 99 97 

iOO "'---+-----' 9'0----9-+--*---l 
"CiOO'----+---' 'C'--+---' 9'C'-5-+---'o'' ."----1---j 

600 
iOO 

!98 
199 
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Yarmouth Research and Technology. LLC 

Valve Description: Teadit Style 2237 Packing 

Cycle Number: 600 

8 39,51 AM 
83952AM 

8.4007 AM 

.4009 

1.40 
841 
8,, 
g,, ,zz 
8.40,23 
8'4023 AM 
8,40,24AM 

8.40,26 """ 
140,27 

8 
8' 
g, 

8 
8AD4' lA 
8.40,, IAJ 
8.40.42 AM 
8'40,43 AM 

,40,44 
1.45 

600 
600 
600 

60 
600 
600 
600 
600 
600 

6C 
60• 
600 
600 
600 
600 
600 
600 

- 61 
.. 600 

60 
60 
600 
600 
600 
600 
600 

(deg. F) ~r 

81 
70 
71 

7E 
72 
75 
70 
72 
78 

71 
72 
69 
72 
75 

78 
69 
72 
13 
74 
75 
71 
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74 
70 
72 

70 
70 
70 
70 
71 

71 
75 
68 
67 
72 
73 
74 
73 

13 

15 
76 
77 
72 
71 
73 

Date 5{21/2012 

2.3 
2.3 
2.4 
2.4 

l.4 
l.4 
l.3 
l.3 
.3 

l.4 
2.4 

1.4 
l.4 
1.4 
l.4 
2.4 
2.4 

.3 

.3 

.3 
.3 

2.3 
2.3 
2.3 
2.3 

> -> 2.6 



Yarmouth Research and Technology, LLC 

Valve Description: Teadit Style 2237 Packing 
Cycle Number- 650 

•:31 
9:25:32. 
9:25:33 AJ 
9:25 34 
9:25:35. 
9:25:36. 
9:25:37 \M 
9:25 3 \M 
921: M 

,M 

9:2 ;:49 AJ 
9:2 ,, 50 "" 
9:25:51 

9:25:53. 
9:25:54 

9:25 57 \M 
9:25:5E \M 

9: \M 
9:: \M 

.AM 

l:26:14 

9·.26:17 
9:26:18.\M 
9:26:19.\M 

00 
600 
600 
600 
600 
600 
600 
60 

6 
6· 
6• 
6• 
600 
600 
600 
600 
600 
600 
600 
600 
600 

6• 
600 
600 
600 
600 
600 
600 
60 
60 

86 
81 
81 
86 
85 
83 
82 

84 
82 
33 
33 
34 
35 
83 
81 
83 
84 
87 
80 
84 

85 
82 
84 
84 
85 
82 
86 
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81 
78 
75 
75 

7 
79 
80 
77 
76 

81 

80 

Date 5/21/2012 

:.5 
:5 
:.5 
:.5 
:s 

2.4 
2.4 
2.4 

2.4 
2.4 

2.4 
24 
2.4 
2.4 

2.4 
2.4 
2.3 
23 
2. 
2. 

:a 
:.3 

2.3 
2.3 
23 
2.3 
2. 

:.3 
2.4 
2.5 



Yarmouth Research and Technology. LLC 

Valve Description: Teadit Style 2237 Packing 

Cycle Number: 700 

~;;) 

10 1R20 AM 

10,13'2 AM 
13,2 \M 

"' 

1(' L3'5. AM 
l3'5 'u\! 

(p,ig) 

600 
600 
600 

600 
600 
600 
600 
600 

Jo 

600 
600 
600 
600 
600 
60( 
60l 
60( 

600 
60 
60 

(deg. F) ~e 

85 

87 
86 
88 

84 
84 
87 
88 

8C 
89 
85 
84 
84 
86 
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79 

33 

8: 
82 
79 

82 
79 
81 
79 
78 
78 
83 
75 
82 
83 
76 

80 
87 
79 

Date 5/2112012 

!.8 

3. 
3. 
3. 
3. 

3. 

2. 
2. 

2.9 
2.9 
2.9 
2.8 
2.8 
:.8 
!.8 

2.8 
2.8 
!.8 
!.8 

2. 
80 2. 



Yarmouth Research and Technology. LLC 

Valve Description: Teadit Style 2237 Packing 
Cycle Number: 750 Date 5/2112012 

Time Pressure Bonnet Temp. BodyTemp. ! Leakage 
(EST) (psig) (deg. F) (deg. F) (PPMv) 

11:08:35 AM 600 85 85 0.8 
11:03:36 AM 600 89 77 0.8 
11:03:37 AM 600 85 82 0.8 
11'.03:38 AM 600 76 84 0.9 
11:03:89 AM 600 85 79 0.9 
11:03:40 AM 600 85 79 0.9 
11:03:41 AM 600 85 83 1.0 
11:03:42 AM 600 89 81 1.0 
11:03:43 AM 600 88 80 1.0 
11:03:44 AM 600 90 81 1.0 
11:03:45 AM 600 89 78 1.0 
11:03:46 AM 600 87 88 1.0 11:03:47 Arvf 600 82 89 1.0 
11:03:48 AM 600 83 88 1.0 
11:03:49 A.l\1 600 82 82 1.0 
11:03:50 AM 600 83 80 1.0 
11:03:51 AM 600 84 87 0.9 11:03:52AM 600 88 81 0.9 
11:03:53 AM 600 88 84 0.9 
11:03:54 .A.\1 600 79 87 09 
11:03:55 AM 600 89 81 0.8 11:03:56 AM 600 89 83 0.8 11:03:57 Al\1 600 82 86 0.8 11:08:58AM 600 88 80 0.8 
11:03:59 A.\1 600 92 84 0.8 
11:04:00 AM 600 87 86 0.8 
11:04:01 AM 600 87 82 0.8 11:04:02 AM 600 84 86 0.8 11:04:03 AM 600 88 82 0.8 
11:04:04AM 600 91 80 0.8 11:04:05 A .. l\1 600 87 83 0.7 
11:04:06 Arvi 600 82 90 0.7 11:04:07 AM 600 84 88 0.7 
11:04:08 AM 600 89 84 0.7 11:04:09AM 600 81 83 0.7 
11:04:10 A."'v1 600 92 80 0.7 
11:04:10 AM 600 89 80 0.7 
11:04:11 AM 600 86 86 0.7 11:04:12 AM 600 87 85 0.7 
11:04:13AM 600 86 79 0.7 11:04·.14 A.\1 600 87 85 0.7 
11:04:15 AM 600 81 82 0.7 
11:04:16 AM 600 84 86 0.7 
11:04:17 AM 600 86 85 0.7 
11:04:18AM 600 91 82 0.6 11:04:19AM 600 89 84 0.6 
11:04:20 AM 600 88 84 0.6 
11:04:21 AM 600 85 79 0.6 
11:04:22 AM 600 87 84 0.6 11:04:23 AM 600 88 79 0.6 11:04:24AM 600 86 85 0.6 11:04:25 AM 600 88 86 0.6 
11:04:26 AM 600 83 90 0.6 
11:04:27 AM 600 84 84 0.6 
11:04:28 A._\1 600 83 79 0.6 11:04:29AM 600 82 91 0.6 11:04:30 AM 600 81 90 0.7 
11:04:31 AM 600 83 86 0.7 
11:04:32 AM 600 90 85 0.6 
11:04:33 AM 600 84 85 0.6 

Averages-> 600 86 84 0.8 
Maximmn-> 1.0 
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Yarmouth Research and Technology. LLC 

Valve Description: Teadit Style 2237 Packing 

Cycle Number: 750 Date 5/21/2012 

Time Pressure Bonnet Temp. Body Temp. I Leakage 

(EST) (psig) (deg. F) (de g. F) (PPMv) 

1:32:57 PM 600 499 495 2.4 

1:32:58 PM 600 499 496 2.4 

1:32:59 PM 600 498 495 2.5 

1:33:00 PM 600 498 496 2.5 

1:33:01 PM 600 500 497 2.6 

1:33:02 PM 600 502 498 2.5 

1:33:03 PM 600 497 492 2.6 

1:33:04 PM 600 496 494 2.5 

1:33:05 PM 600 500 495 2.5 

1:33:06 PM 600 495 498 2.5 

1:33:07 PM 600 498 495 2.4 

1:33:08 PM 600 504 500 2.5 

1:33:09 PM 600 499 497 2.5 

1:33:10 PM 600 498 497 2.3 

1:33:11 PM 600 499 498 2.3 

1:33:12 PM 600 500 498 2.4 

1:33:13 PM 600 500 495 2.4 

1:33:14 PM 600 501 497 2.3 

1:33:14PM 600 497 499 2.3 

1:33:15 PM 600 497 497 2.3 

1:33:16 PM 600 498 496 2.3 

1:33:17 PM 600 500 498 2.3 

1:33:18PM 600 500 497 2.2 

1:33:19 PM 600 498 499 2.2 

1:33:20 PM 600 498 497 2.3 

1:33:21 PM 600 497 497 2.2 

1:33:22 PM 600 497 493 2.2 

1:33:23 PM 600 499 495 2.1 

1:33:24 PM 600 500 498 2.2 

1:33:25 PM 600 500 497 2.2 

1:33:26 PM 600 498 497 2.1 

1:33:27 PM 600 501 496 2.1 

1:33:28 PM 600 499 500 2.1 

1:33:29 PM 600 499 500 2.1 

1:33:30 PM 600 498 499 2.2 

1:33:31 PM 600 500 497 2.1 

1:33:32 PM 600 500 497 2.1 

1:33:33 PM 600 499 495 2.2 

1:33:34 PM 600 500 498 2.1 

1:38:35 PM 600 500 499 2.1 

1:33:36 PM 600 499 495 2.2 

1:33:37 PM 600 499 498 2.1 

1:33:38 PM 600 498 495 2.1 

1:83:39 PM 600 498 500 2.2 

1:33:40 PM 600 499 498 2.2 

1:38:41 PM 600 497 495 2.2 

1:33:42 PM 600 498 496 2.2 

1:33:43 PM 600 499 498 2.2 

1:33:44 PM 600 498 497 2.1 

1:33:45 PM 600 499 497 2.2 

1:33:46 PM 600 501 496 2.2 

1:38:47 PM 600 503 495 2.2 

1:33:48 PM 600 501 498 2.3 

1:33:49 PM 600 500 496 2.2 

1:33:50 PM 600 499 497 22 

1:38:51 PM 600 502 499 2.3 

1:33:52 PM 600 501 501 2.2 

1:33:53 PM 600 500 495 2.4 

1:33:54 PM 600 501 502 2.3 

1:33:55 PM 600 499 496 2.4 

Averages.::> 600 499 497 2.3 

Maximum~> 2.6 
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Yarmouth Research and Technology. LLC 

Valve Description: Teadit Style 2237 Packing 
Cycle Number: 800 Date 5/21/2012 

Time Pressure Bonnet Temp. Body Temp. I Leakage 
(EST) (psig) (deg. F) (deg. F) (PPMv) 

2:24:46 PM 600 486 499 8.8 
2:24:47 PM 600 485 500 3.2 
2:24:48 PM 600 482 500 3.2 2:24:49 PM 600 485 499 33 
2:24:50 PM 600 482 499 8.8 2:24:51 PM 600 488 499 3.4 2:24:52 PM 600 484 498 8.4 
2:24:53 PM 600 485 496 3.4 
2:24:54 PM 600 485 496 8.4 2:24:55 PM 600 486 498 8.3 2:24:56 PM 600 485 498 83 
2:24:57 PM 600 486 501 3.3 
2:24:58 PM 600 482 500 8.3 
2:24:59 PM 600 484 500 3.3 2:25:00 PM 600 483 499 3.3 2:25:01 PM 600 484 499 3.8 
2·.25:02 PM 600 481 500 3.3 2:25:03 PM 600 484 499 3.8 2:25:04 PM 600 482 499 3.4 2:25:05 PM 600 485 500 3.3 
2:25:06 PM 600 485 500 3.8 2:25:07 PM 600 488 499 3.4 2:25:08 PM 600 482 501 3.3 2:25:09 PM 600 486 498 8.3 2:25:10 PM 600 482 502 3.3 2:25:11 PM 600 483 499 3.3 2:25:12 PM 600 484 496 3.3 2:25:13 PM 600 484 499 3.3 2:25:14 PM 600 484 501 3.3 2:25·.15 PM 600 480 497 3.3 2:25:16 PM 600 485 501 3.3 

2:25:17 PM 600 485 499 3.3 2:25:18 PM 600 482 498 8.3 2:25:19 PM 600 481 497 8.3 2:25:20 PM 600 483 499 33 2:25:21 PM 600 484 499 3.3 2:25:22 PM 600 480 498 3.3 
2:25:23 PM 600 487 507 3.8 2:25:24 PM 600 486 500 3.3 2:25:25 PM 600 483 500 3.3 2:25:26 PM 600 481 501 3.3 2:25:27 PM 600 486 501 3.3 2:25:28 PM 600 486 502 3.3 2:25:29 PM 600 484 500 3.3 2:25:30 PM 600 484 500 3.3 2:25:31 PM 600 482 499 3.3 2:25:32 PM 600 482 500 8.2 2:25:33 PM 600 477 495 3.3 2:25:34 PM 600 483 499 8.8 2:25:35 PM 600 479 498 3.2 2:25:36 PM 600 483 500 3.3 2:25:37 PM 600 482 499 8.3 2:25:38 PM 600 483 498 3.3 2:25:39 PM 600 484 498 3.2 2:25:40 PM 600 486 501 8.2 2:25:41 PM 600 480 498 3.2 

2:25:42 PM 600 482 499 3.2 2:25:43PM 600 480 500 3.2 2:25:44 PM 600 484 501 3.3 2:25:45 PM 600 483 501 8.3 
Averages-> 600 483 499 3.3 

Maximum-> 3.4 
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Yarmouth Research and Technology, LLC 

Valve Description: Teadit Style 2237 Packing 

Cycle Number: 850 

31U7PM 
U758 'M 
1U9 M 

31809. 

3,18' . PM 

13 
14 

lP1 

3' 
Sl '24 
3' ,25 
318,26 
3.18 27 
3'18,28 PM 
3,18,29 PM 

.18,30 PM 
,18,3' PM 
. 8'3. M 

_3, 
_3 

"'18' 
n· 
3:18A2 
31843 
3:18:44 

318:46 PM 

600 
)00 

6 
60 
600 
600 
600 

lOO 
:oo 

;oo 

600 
600 
600 
600 
600 
;oo 
;oo 

6( 

6' 
6' 
6' 
6' 
600 
600 
600 
600 

60 
60' 

Date 5/21/2012 

477 499 3.1 

500 1.2 
498 1.2 

., 499 3.2 

47 498 3.2 

472 496 3.2 

476 501 3.2 

478 498 3.2 

176 

_4' 

4C 

47' 
473 
478 
475 
476 
479 

75 

4' 
4' 
476 
478 
<SO 
77 

-" 476 

www.yarmouthresearch.com 

499 

499 
498 
50 
490 
497 
500 
500 
500 
499 

" 496 
499 
501 
499 
501 

199 
-> 

3. 
3.2 
3.2 
3.2 
3. 
3.2 
3.2 
3.2 
l.2 

3.2 
3.2 
3.2 
3. 

1.2 
3.2 



Yarmouth Research and Technology. LLC 

Valve Description: Teadit Style 2237 Packing 
Cycle Number: 900 Date 5/2112012 

Time Pressure Bonnet Temp. Body Temp. I Leakage 
(EST) (psig) (deg. F) (deg. F) (PPMv) 

4:10:44 PM 600 478 501 3.6 
4:10:45 PM 600 478 497 36 
4:10:46 PM 600 478 501 35 
4:10:47PM 600 476 500 3.4 
4:10:48 PM 600 477 499 3.4 
4:10:49 PM 600 479 500 3.3 
4:10:50 PM 600 473 501 3.3 
4:10:51 PM 600 477 499 3.3 
4:10:52 PM 600 475 503 32 
4:10:53 PM 600 478 500 3.3 
4:10:54PM 600 479 498 3.3 
4:10:55PM 600 476 502 3.3 
4:10:56 PM 600 481 502 3.3 
4:10:57 PM 600 478 500 3.4 
4:10:58PM 600 477 502 3.4 
4:10:59 PM 600 478 502 3.3 
4·J1:00PM 600 476 502 3.4 
4:11:01 PM 600 474 498 3.4 
4:11:02PM 600 478 498 3.4 
4:11:03 PM 600 478 501 3.4 
4:11:04 PM 600 474 498 3.4 
4:11:05 PM 600 478 503 3.4 
4:11:06 PM 600 475 498 3.4 
4:11:07 PM 600 476 500 3.3 
4:11:08 PM 600 476 501 3.4 
4:11:09PM 600 474 498 3.3 
4:11:10 PM 600 474 498 3.3 
4:11:11 PM 600 481 502 3.3 
4:11:11 PM 600 477 499 3.3 
4:11:12 PM 600 478 501 3.4 
4:11:13PM 600 476 500 3.4 
4:11:14 PM 600 476 501 3.3 
4:11:15PM 600 473 499 3.4 
4:11:16 PM 600 475 506 3.4 
4:11:17PM 600 481 497 3.3 
4:11:18PM 600 475 498 3.4 
4:11:19 PM 600 473 497 3.4 
4:11:20 PM 600 475 497 3.4 
4:11:21 PM 600 474 497 3.4 
4:11:22 PM 600 478 501 3.4 
4:11:28 PM 600 474 501 3.4 
4:11:24 PM 600 475 503 3.4 
4:11:25 PM 600 474 501 3.4 
4:11:26 PM 600 478 499 3.4 
4:11:27 PM 600 473 500 3.4 
4:11:28 PM 600 479 499 3.4 
4:11:29 PM 600 476 499 3.4 
4:11:80PM 600 475 500 3.3 
4:11:31 PM 600 477 499 3.4 
4:11:32 PM 600 476 499 3.4 
4:11:33PM 600 476 500 3.4 4:11:34 PM 600 477 500 3.4 
4:11:35 PM 600 477 504 3.5 
4:11:36 PM 600 476 496 3.5 
4:11:37PM 600 478 498 3.5 
4:11:38 PM 600 475 503 3.6 
4:11:39 PM 600 478 501 3.5 
4:11:40 PM 600 475 501 3.5 
4:11:41 PM 600 475 501 3.5 
4:11:42 PM 600 476 502 3.5 

Averages~> 600 476 500 3.4 
Maximum-> 3.6 

www.yarmouthresearch.com 



Yarmouth Research and Technology. LLC 

Valve Description: Teadit Style 2237 Packing 

Cycle Number: 900 Date 5/22/2012 

Time Pressure Bonnet Temp. Body Temp. I Leakage 

(EST) (psi g) (deg. F) (deg. F) (PPMv) 

9:00:43 Al\1 600 76 78 0.9 

9:00;44.AM: 600 75 76 0.9 

9:00:44 Al\1 600 77 7.5 0.9 

9:00:45 Al\1 600 74 74 1.0 

9:00:46 AM 600 75 76 1.1 

9:00:47 Al\11 600 73 77 1.0 

9:00:48AM 600 80 76 1.0 

9:00:49 AM 600 78 75 1.0 

9:00:50Al\1 600 69 72 1.1 

9:00:51 Al\1 600 78 80 1.0 

9:00:52 AM 600 75 74 1.0 

9:00:53 Al\1 600 76 80 0.9 

9:00:54 Al\1 600 77 78 09 

9:00:55 AM 600 73 73 0.9 

9:00:56 AM 600 74 76 0.9 

9:00:57 AM 600 74 76 0.9 

9:00:58 A.lV1 600 78 76 0.9 

9:00:59 AM 600 78 79 0.9 

9:01:00 Alvi 600 74 73 1.0 

9: 0 1: 01 Al\1 600 77 76 0.9 

9:01:02AM 600 73 75 0.9 

9:01:03 AM 600 78 78 0.9 

9:01:04 AM 600 75 78 1.0 

9:01:05 AM 600 78 77 1.0 

9:01:06 Al\1 600 78 76 0.8 

9:01:07 AM 600 76 76 0.9 

9:01:08 Al\1 600 74 78 0.9 

9:01:09 AM: 600 76 76 0.9 

9:01:10 A_,_l\,11 600 77 80 1.0 

9:01:11 AM 600 72 78 0.9 

9:01:12 AM 600 78 77 0.8 

9:01:13 AM 600 74 78 0.9 

9:01:14AM 600 76 73 0.9 

9:01:15 AlV1 600 77 75 0.9 

9:01:16 AM 600 74 76 0.9 

9:01:17 AM 600· 77 73 0.9 

9:01:18 AM 600 74 76 0.9 

9:01:19 AM: 600 75 74 0.9 

9:01:20 fu\11 600 79 78 0.9 

9:01:21 AM 600 73 77 0.8 

9:01:22AM 600 76 75 0.9 

9:01:23 AM 600 77 75 10 

9:01:24 AM: 600 75 75 0.9 

9:01:25 AM 600 77 75 0.9 

9:01:26AM 600 75 78 1.0 

9:01:27 AM 600 74 76 0.8 

9:01:28 AM 600 73 73 0.9 

9:01:29 AM 600 77 77 0.9 

9:01:30 AM 600 77 74 0.9 

9:01:31 AN[ 600 74 76 0.8 

9:01:32 AM: 600 78 75 0.8 

9:01:33 AM 600 75 78 0.8 

9:01:34 AM 600 78 76 0.8 

9:01:35 A.\1 600 73 76 0.8 

9:01:36AM 600 75 77 0.8 

9:01:37 AM 600 76 78 0.9 

9:01:38 AM 600 75 76 0.7 

9:01:39 AM 600 77 75 0.8 

9:01:40 AM 600 75 74 0.9 

9:01:41 AM 600 77 75 0.9 

Averages-> 600 76 76 0.9 

Maximum-> 1.1 

www.yarmouthresearch.com 



Yarmouth Research and Technology. LLC 

Valve Description: Teadit Style 2237 Packing 
Cycle Number: 950 Date 5/22/2012 

N4:13 \M 600 81 82 3.4 
SM14 \M 600 84 78 3.6 
9:4H5 \M 600 80 81 3.4 
9"' \M :oo 79 3.4 

6 
1;44;25 A1 

9.44:27 600 83 3.' 
9.44·.28. 600 84 81 3. 
9:44:29 M 600 85 7' 3. 
9:44;30 \M 600 80 81 3.3 
9.44:: \M :oo 79 84 3.3 

~--~9·~·44~~~~--+----'~00 __ ~---~88 __ -+--~8~1--+---~3~1 .. 2~~ 
~--~9:~·~\M~--+----'~oo===t===i~==t===~===j==~~J.9t=~ 9 \M ~ ]3 .9 

1;40 

1;4 

.12. 
1;44 43 

44 M 
45AM 

. 4:46 A1 81 8· 

.2 

'447Al 84 8· 
144.48 .81 8. ..· 3. 
144;49 89 8 2. 
9.44;50 600 8C 81 2. 
9.44:51 600 85 s: 2. 
9:44:52. c~ 600 86 81 2.8 
9:44:53 1M 600 85 83 3. 

~--~"'~·444~:5~·1M~--+----"~oo __ ~--~~--+---~77-9--+---~'~'··7~~ ~--~"'~·444~·51~\M~--+----'~oo __ ~--~"~--+---~8~1--+---~3~.·~~ ~--~9:~44:~~~~--+----'~oo __ ~--~~--+---~---4--~~:.7~~ ~--~9:·~7,\M~--+----"~oo __ ~--~~--+---~'~2--+---~~~ 
JO :.8 

1:4 :06 M 
1:4: lM 
l:45:08 A1 
1:45:09 A1 
1:45:10 All 

9:45:11 A1 600 
600 

84 
81 
85 
81 
84 

www .yarmouthresearch.com 

.8 

84 2. 
so 2. 
82 3. 
81 3.0 

• -> 3.6 



Yarmouth Research and Technology. LLC 

Valve Description: Teadit Style 2237 Packing 

Cycle Number: 1000 

AM 

l0c3 lAM 
!Ocll< 

10 3H7 

c031c51< AM 
'31.5: \M 

101 
lOci iAJ 
10 I 1c5 

10 32 01 
10 32c02 

20 

101 M 
m M 
10 

(poig) 

61 
61 
61 
61 
600 
600 
600 
600 

6< 

6 
600 
600 
600 
600 
600 
600 

00 

100 
100 

103 60 

1011 60 

10 s: 60 

10132124 AJY 600 

10132125 Al 600 

032 26 AM 600 

101 
101 ,AJ 

101 3213 :AM .oo 
1013213 'AM 100 

10 3213 ;AM :oo 
1013213 <AM 600 

600 

89 
80 
88 
90 
88 
85 
88 
84 

89 
89 
85 
88 
88 
88 
89 
87 
87 
86 

86 
87 

8 
85 
87 
87 
87 

www.yarmouthresearch.com 

80 
8 
86 

79 
82 
80 
82 
83 
80 
81 
86 
86 
80 

85 
84 
82 
84 
80 
80 
83 
81 

l3 
l3 
l3 
l2 
80 
82 
82 

Date 

.~ 

5/22/2012 

Ll 
1.9 
1.4 
1.5 
1.6 
1.4 
1.6 
1.4 

.7 

L.4 
L4 
L.4 
L.4 
L4 
.5 

.3 
l.4 

1. 
1. 
1.5 
1.3 
1.4 

.5 

.3 
i.4 
.4 

L.5 
1.9 



Yarmouth Research and Technology. LLC 

Valve Description: Teadit Style 2237 Packing 
Cycle Number: 1050 Date 5/22/2012 

(p•ig) 

!L23A2 lM 600 89 86 2.9 
600 85 81 2.9 

11,23,44 lM 600 2.8 

2R52 

"'53 iOO 18 8 2. 
;oo 16 s: 2. 

IL23 55 600 89 82 2. 
1,23,56 600 90 81 2. 

600 88 85 2. 
11,23,58 lM 600 2.6 
11,23,59 lM 600 10 2.7 
1'24'0 I AM 600 10 :.6 

11,24,0 .AM 600 :.7 
111 lAM :.6 

:AM .7 

,24,16 81 81 26 
1,24,16 600 89 85 2.6 

11,24,: 600 84 " 2.6 
11,24,18 600 91 84 2.6 
1L24' 19 600 85 2.6 
1,24,20 lM 600 13 2.5 

11,24,21 lM 600 2.6 

11' ;AM 

)0 

600 
600 
600 

81 
84 
87 
87_ 

www.yarmouthresearch.com 

8· 
8· 
71 
8: 
s: 
8' 
85 
86 
83_ 

2. 
2. 
2, 

2. 
2. 
2.4 
2.6 
2.9 



Yarmouth Research and Technology. LLC 

Valve Description: Teadit Style 2237 Packing 

Cycle Number: 1050 Date 5/23/2012 

;r;;) (n,i<l 
Bon~:!T;;• Bo<i,;•;;_•· I (PPMv) 

1154'38 AM 600 499 492 l.B 

n54,39 A 600 499 491 1. 

1154 40 All 600 498 492 l.S 

1L54c41 A 600 502 491 L9 

L! 54A2 All 600 500 490 l.S 

500 198 

115N .AM lOO )9 

-41 
49! L 

' ,.,, •191 .. 8 

'l4 5 M 501 491 .. 9 

1,5.,1 M 600 499 491 .8 

1541 M 600 500 492 •. 7 

1lc54c55 AM 600 500 490 .. 8 

1L54 56 AM 600 500 491 1.7 

11'5"-57 AM 600 500 

L541 AM 600 499 

'54'' \M 
eM' 

_41 
4C 

LA l9 41 

l5• '"' 4' 41 

'55cl M LOO 41 l.9 

,,55, M :oo 5• 41 l.S 

1L55 600 49 491 l.9 

1155, 600 491 492 1.7 

11.55c 600 500 492 l.8 

Llcl 600 50 490 l. 

llc55c16AM 600 499 492 l.8 

Ll55,17AM 600 500 493 

_,55,1 LAM 600 .98 90 

600 00 

- 4' 1. 

49 .. 8 
491 1.8 

1H5: M JOO 491 .. 8 

"'55' iOO 491 1.7 

11.55 600 499 492 .. 8 

LL55c l2 600 499 491 .. 7 

llc55' 33 600 499 492 .7 

1.55,34 Al 600 499 492 .7 

11,55,35 Al 600 500 

=m= 
.. 7 

11.55c36AM 600 499 •. 7 

600 - 499_ 1.8 

•-> 1.9 

www.ya,-mouthresea,-ch.com 



Yarmouth Research and Technology. LLC 

Valve Description: Teadit Style 2237 Packing 
Cycle Number: 1100 

I P> 

12 '16 

12, .PM 

12, '39 
12.56.40 

,s6, oPM 

12, ·oo 
12 ,01 

300 
600 

600 
600 
600 
sao 
600 
300 

600 
600 
600 
600 
600 
600 
300 
300 
50( 

61 
600 
600 
600 
600 

600 

98 

4 

199 
50 
500 
499 

97 
99 

4 
5( 

500 
500 
500 
500 

02 
99 
99 
00 

)8 

19 
19 

10 
499 
499 
498 
98 
02 
00 
99 

www.yarmou.thresearch.com 

Date 

96 
97 

496 
498 
500 

99 

500 
500 
500 
497 

02 

19 
12 

500 
500 
500 

01 

'-> 

5/23/2012 

3.3 
.3 
3 

3. 

3. 
3. 
3.3 
3.4 
3.4 

3 

3. 
3. 
3 
3. 
3.5 
3.6 
3.6 
3.5 

5 
.6 
.5 
.5 

3. 
3. 
3. 
3. 
3. 
3.6 
3.7 
3.6 
.6 
:.6 

3,5_ 



Yarmouth Research and Technology. LLC 

Valve Description: Teadit Style 2237 Packing 

Cycle Number: 1150 Date 5/23/2012 

;~;;; (p•ig) 
Bo~:=~-T~mp Bo(':;.;';.';"" I ~;~~!; 

.4H4 600 496 1.0 

'47A 600 3. 

.A74 600 3.• 

600 .99 3. 

L4744 600 100 3. 

1 • 600 499 500 3. 

1AN6PM 600 497 .soo 3. 

14N7 ?M 600 498 3. 

INS 100 497 
. 49 197 

3. 

1,4" PM 19 3. 

L· )0 49' 3.0 

"' 
4! 19 3. 

L4 4! 3.1 

L4 49 00 3.1 

1A71 JPM 600 4! 198 3.1 

HSO lPM 600 49 501 3.2 

us,o IPM 600 498 497 3.2 

14802PM 600 494 499 3.1 

1,48,03 PM 600 498 501 3.1 

L4804 'M 600 49E 3.2 

L48,05 M 600 491 1.1 

. 806 600 191 

07 

6( 

L48' 
,17 J9 

,18 18 100 

L4 c19 500 3. 

L· 20 15 499 3. 

L48'21 PM 600 497 498 3. 

H822PM 600 497 500 3.2 

600 497 19 3.2 

L48'24 600 491 1.2 

· 8c25 100 

us,: IPM 3.3 

,..> 3.1 
3.3 

www.yarmouthresearch.com 



Yarmouth Research and Technology. LLC 

Valve Description: Teadit Style 2237 Packing 
Cycle Number: 1150 Date 5/23/2012 

3 OL55 PM 600 498 500 4.3 
SOL 56 PM 600 498 499 4.2 
3:0L57 PM 600 498 497 4.3 
3:DL5! eM ;oo l7 l8 

206 5C 4. 
49 4, 

4. 
491 4. 
49, 4. 
498 4,2 
499 4.2 

3:02 1s PM ;oo 
~--*'~00211~41~PM __ -4--~;~oo __ ~ __ ~l~8--+---~~-4--~~--~ 3 02: PM ;oo l8 

3:02: PM l9 
3 PI\! 
3 PI\! 

199 )0 
;oo )8 

I 02 31 61 499 498 

3:02:34 600 497 )8 
3:02:35 'M 600 l9 J8 
3:02:36 M 600 l9 

3C , PM 

:;46 

12A 
12:4 

600 

" " 

499 
498 

www.yarmouthresearch.com 

49 
49 
49 
500 
499 

•-> 

4. 
4, 
4, 
4. 
4. 
4. 
4. 

4. 
4. 
4.2 
4. 
4, 
4.2 

4. 
4, 

4, 
4. 
4, 
4.2 
4.3 



Yarmouth Research and Technology. LLC 

Valve Description: Tead:it Style 2237 Packing 

Cycle Number: 1200 Date 5/24/2012 

Time Pressure Bonnet Temp. Body Temp. I Leakage 

(EST) (psi g) (deg. F) (deg. F) (PPMv) 

8:10:13Mvl 600 92 93 4.0 

8:10:14Mvl 600 93 94 4.1 

8:10:15Mvl 600 91 95 4.0 

8:10:16 AM 600 91 94 4.0 

8:10:17 AM 600 92 96 4.1 

8:10:18AM 600 93 94 4.0 

8:10:19A11 600 92 95 4.0 

8:10:19A11 600 91 94 3.9 

8:10:20 A..l\1 600 91 95 3.8 

8:10:21 AM 600 92 95 4.0 

8:10:22 A.\1 600 92 94 4.1 

8:10:23 A1vi 600 92 93 3.9 

8:10:24 A. "vi 600 91 93 3.9 

8:10:25 AM 600 92 93 4.0 

8:10:26AM 600 90 96 4.0 

8:10:27 AM 600 92 93 3.9 

8:10:28AM 600 91 94 3.9 

8:10:29 AM: 600 91 93 3.8 

8:10:30A11 600 92 93 4.0 

8:10:31 AM 600 89 93 3.8 

8:10:32 Al\1 600 91 93 3.7 
... 8:10:33AM 600 89 95 3.9 

8:10:34 Al\1 600 90 93 3.9 

8:10:35AM: 600 91 94 3.8 

8:10:36 AM 600 91 93 3.7 

8:10:37 AM 600 92 95 3.8 

8:10:38 Mvi 600 92 93 3.9 

8:10:39AM 600 91 94 3.8 

8:10:40 Mvi 600 92 96 4.0 

8:10:41 AM 600 92 94 3.8 

8:10:42 .A_,_\1 600 90 94 3.9 

8:10:43AM 600 92 95 3.8 

8:10:44 AM 600 90 95 3.9 

8:10:45AM 600 91 93 3.9 

8:10:<16 Mvi 600 90 93 3.8 

8:10:47 AM 600 90 95 4.0 

8:10:48 Al\.1 600 90 94 4.0 

8:10:49AM 600 91 94 3.9 

8:10:50 Mvi 600 92 96 4.0 

8:10:51 AM 600 92 96 4.0 

8:10:52AM 600 91 93 4.0 

8:10:53AM 600 91 95 4.0 

8:10:54 AtV1 600 94 94 3.9 

8:10:55AM 600 91 93 3.7 

8:10:56 At\1 600 91 94 3.7 

8:10:57 AM 600 91 95 3.7 

8:10:58AM 600 91 92 3.6 

8:10:59AM 600 92 94 3.5 

8:11:00 At\1 600 92 94 3.8 

8:11:01 AM 600 90 92 3.7 

8:11:02AM 600 91 93 3.7 

8:11:03AM 600 92 94 3.5 

8:11:04AM 600 91 93 3.6 

8:11:05 AM 600 91 94 3.7 

8:11:06 AM 600 92 94 3.5 

8:11:07 Alvl 600 91 92 3.4 

8:11:08AM 600 92 93 3.4 

8:11:09AM 600 92 94 3.5 

8:11:10AM 600 91 93 3.4 

8:11:11 AM 600 91 93 3.4 

Averages-> 600 91 94 3.8 

Maximum-> 4.1 

www.yarmouthresearch.com 



Yarmouth Research and Technology. LLC 

Valve Description: Teadit Style 2237 Packing 
Cycle Number: 1250 

\M 

9030lAl 

o25 

9o0 o Al 
SoD . Al 
9o lo30 
9 131 
g,, lo32 
9o03o33. 
9o03 34, 
9o03o35 
9o03o36. M 

·03o3 

oOCo 

"" 
g,, 

\M 

600 
600 
600 
600 
600 
600 
600 

61 
61 
61 
600 
600 
600 
600 
600 
600 
60 
61 

600 
600 
600 
600 
600 
600 
600 

88 
84 
85 
8C 
85 
86 85 
85 86 
84 
87 

86 
84 
85 84 
85 85 
86 84 
86 82 
85 83 
84 84 
88 82 
87 
8' 

81 

86 
85 
86 
86 
86 
86 

87 
86 

www.yarmouthresearch.com 

8• 
81 
8' 
85 

15 

Date 5/24/2012 

1.1 

1.1 
L 
.0 

L 

.1 
1.2 



Yarmouth Research and Technology. LLC 

Valve Description: Teadit Style 2237 Packing 

Cycle Number: 1300 Date 5/24/2012 

Time Pressure Bonnet Temp. Body Temp. I Leakage 

(EST) (psig) (deg. F) (deg. F) (PPMv) 

9:41:41 AM GOO 92 8G G.9 

9:41:42 A..\1 GOO 92 88 6.8 

9:41:43 AM 600 90 85 G.7 

9:41:44 AM GOO 91 8G G.7 

9:41:45Al\1 600 91 85 6.5 

9:41:46 AM GOO 92 87 6.5 

9:41:47 fu\1 GOO 94 86 6.3 

9:41:47 Alvl GOO 91 88 G.3 

9:41:48 AM 600 91 8G G.2 

9:41:49 Alvi GOO 92 88 G.1 

9:41:50 AlVI GOO 94 88 G.O 

9:41:51 AM 600 90 8G 6.0 

9:41:52 AM GOO 92 87 5.9 

9:41:53 AM GOO 92 8G 5.8 

9:41:54AM 600 89 88 5.7 

9:41:55 ANl 600 91 87 5.7 

9:41:56 AM GOO 91 90 5.G 

9:41:57 AM GOO 92 87 5.G 

9:41:58 ANl 600 93 87 5.4 

9:41:59 fu\1 GOO 92 86 5.4 

9:42:00 AM GOO 92 87 5.3 

9:42:01 AM GOO 91 87 5.2 

9:42:02 AM 600 92 87 5.1 

9:42:03 AM 600 91 87 5.2 

9:42:04 A,\1 GOO 92 87 5.1 

9:42:05 AM GOO 93 87 5.0 

9:42:06 AM 600 93 87 5.0 

9:42:07 AM 600 91 88 4.9 

9:42:08 AM 600 91 89 5.0 

9:42:09 AM 600 91 89 5.0 

9:42:10 Arvl GOO 91 88 4.8 

9:42:11 AM 600 93 8G 4.9 

9:42:12 AM 600 92 87 4.8 

9:42:13 AM 600 92 89 4.8 

9:42:14AM 600 92 89 4.8 

9:42:15 AlVI GOO 89 86 4.7 

9:42:16 AM 600 92 8G .4.7 

9:42:17 fu\1 600 92 84 4.5 

9:42:18 AM 600 90 88 4.6 

9:42:19 AM 600 92 86 4.5 

9:42:20 AM GOO 92 86 4.G 

9:42:21 AM 600 90 86 4.5 

9:42:22 A._\1 600 90 8G 4.5 

9:42:23 AM 600 90 8G 4.5 

9:42:24 AM 600 92 8G 4.G 

9:42:25AM GOO 92 87 4.G 

9:42:26 AM GOO 90 86 4.G 

9:42:27 AM GOO 92 87 4.4 

9:42:28 AM GOO 92 8G 4.4 

9:42:29 AM GOO 91 85 4.4 

9:42:30 AlVI GOO 91 87 4.3 

9:42:31 AM GOO 91 87 4.3 

9:42:32 AM 600 89 86 4.3 

9:42:33AM GOO 90 89 4.3 

9:42:34 AM 600 91 87 4.2 

9:42:35AM GOO 92 8G 4.2 

9:42:36AM GOO 89 87 4.2 

9:42:37 A11 600 90 86 4.2 

9:42:38AM GOO 91 8G 4.1 

9:42:39AM 600 90 87 4.1 

Averages-> 600 91 87 5.1 

Maximum-> 6.9 

www.yarmouthresearch.com 



Yarmouth Research and Technology. LLC 

Valve Description: Teadit Style 2237 Packing 
Cycle Number: 1350 

10 2 Al 

1(: 

'" :2C 
10: <M 
10 "' 

JOO 
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6 
6• 
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;oo 
:oo 
:oo 
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10: <951 6 
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92 
93 

5/24/2012 

5.4 
:.4 
:.4 

5. 
5. 
5.5 
5.5 
5.6 
:.8 

10:29.55 89 91 5,1 
10:29:56 600 91 85 5.: 
10 29:57 1M 600 93 88 5.1 
10 29:58 1M 600 87 5.< 
10:29:E I A_l\1 600 85 5. 

:oo 5.7 

t===~10:~1Al'M~==j===="~;Oo0o~--~--~---+--~7---4---~5~1 . .4~~ 1(: '"" 5.6 
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" 
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91 
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Yarmouth Research and Technology. LLC 

Valve Description: Teadit Style 2237 Packing 

Cycle Number: 1350 
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Date 5/24/2012 
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Yarmouth Research and Technology. LLC 

Valve Description: Teadit Style 2237 Packing 
C I Number· 1400 yc e Date 5/24/2012 

Time Pressure Bonnet Temp. Body Temp. I Leakage 
(EST) (psig) (deg. F) (de g. F) (PPMv) 

2:09:30 PM 600 502 495 3.1 
2:09:31 PM 600 502 491 3.0 
2:09:32 PM 600 502 492 2.9 
2:09:33PM 600 503 492 2.9 
2:09:34 PM 600 501 492 2.9 
2:09:35 PM 600 502 491 3.2 
2:09:36 PM 600 500 491 3.2 
2:09:37 PM 600 503 490 3.2 
2:09:38 PM 600 503 492 3.2 
2:09:39 PM 600 503 492 3.2 
2:09:40 PM 600 502 494 3.1 
2:09:41 PM 600 503 490 3.0 
2:09:42 PM 600 500 491 3.0 
2:09:43 PM 600 501 494 3.0 
2:09:44 PM 600 502 491 8.0 
2:09:45 PM 600 501 494 3.0 
2:09:46 PM 600 501 493 3.0 
2:09:47 PM 600 502 492 3.1 
2:09:47 PM 600 504 491 31 
2:09:48 PM 600 502 492 3.1 
2:09:49 PM 600 499 492 3.0 
2:09:50 PM 600 500 490 3.0 
2:09:51 PM 600 502 493 3.0 
2:09:52 PM 600 502 490 3.0 
2:09:53PM 600 602 491 3.0 
2:09:54PM 600 502 493 3.0 
2:09:55 PM 600 503 491 2.9 
2:09:56 PM 600 502 491 2.9 
2:09:57 PM 600 502 492 2.9 
2:09:58 PM 600 503 491 2.8 
2:09:59 PM 600 501 491 2.9 
2:10:00 PM 600 501 491 3.2 
2:10:01 PM 600 502 494 3.3 
2:10:02 PM 600 498 491 3.2 
2:10:03 PM 600 503 493 3.1 
2:10:04 PM 600 502 493 3.1 
2:10:05 PM 600 503 491 3.3 
2:10:06 PM 600 502 496 3.2 
2:10:07 PM 600 502 493 3.1 
2:10:08PM 600 501 494 3.0 
2:10:09PM 600 499 492 2.9 
2:10:10PM 600 501 492 2.9 
2:10:11 PM 600 500 491 2.9 
2:10:12 PM 600 502 490 3.4 
2:10:13 PM 600 502 491 3.3 
2:10:14 PM 600 503 491 3.3 
2:10:15 PM 600 505 488 3.0 
2:10:16 PM 600 497 495 2.9 
2:10:17 PM 600 502 490 2.9 
2:10:18PM 600 504 490 3.3 
2:10:19PM 600 501 492 3.3 
2:10:20 PM 600 501 491 3.3 
2:10:21 PM 600 502 493 3.2 
2:10:22 PM 600 501 492 3.3 
2:10:23 PM 600 502 491 3.3 
2:10:24 PM 600 500 491 3.3 
2:10:25 PM 600 500 490 3.3 
2:10:26 PM 600 501 492 3.2 
2:10:27 PM 600 500 492 3.2 
2:10:28 PM 600 500 494 3.2 

Averages-> 600 502 492 3.1 
Maximum-> 3.4 

www.yarmouthresearch.com 



Yarmouth Research and Technology, LLC 

Valve Description: Teadit Style 2237 Packing 

Cycle Number: 1450 Date 5/24/2012 

Time Pressure Bonnet Temp. Body Temp. I Leakage 

(EST) (psi g) (deg. F) (deg. F) (PPMv) 

2:50:21 PM 600 505 495 29 

2:50:22 PM 600 500 496 2.9 

2:50:23 PM 600 502 496 2.9 

2:50:24 PM 600 503 495 2.9 

2:50:25 PM 600 502 497 2.9 

2:50:26 PM 600 50[ 495 2.9 

2:50:27 PM 600 502 495 2.9 

2:50:28 PM 600 501 496 2.9 

2:50:29 PM 600 501 496 2.9 

2:50:30 PM 600 503 495 2.9 

2:50:31 PM 600 501 495 2.9 

2:50:32 PM 600 502 497 2.9 

2:50:33 PM 600 500 495 2.9 

2:50:33 PM 600 502 496 2.8 

2:50:34 PM 600 503 494 2.9 

2:50:35 PM 600 500 495 2.9 

2:50:36 PM 600 501 495 2.9 

2:50:37 PM 600 503 494 3.0 

2:50:38 PM 600 502 494 2.9 

2:50:39 PM 600 502 494 2.9 

2:50:40 PM 600 502 496 2.9 

2:50:41 PM 600 503 496 2.9 

2:50:42 PM 600 500 498 2.9 

2:50:43 PM 600 502 497 2.9 

2:50:44 PM 600 502 494 2.9 

2:50:45 PM: 600 501 496 2.9 

2:50:46 PM 600 502 495 2.9 

2:50:47 PM 600 503 495 2.9 

2:50:48 PM 600 502 496 2.9 

2:50:49 PM 600 50[ 497 2.9 

2:50:50 PM 600 500 496 3.0 

2:50:51 PM 600 502 496 3.0 

2:50:52 PM 600 503 495 3.0 

2:50:53 PM 600 502 494 3.0 

2:50:54 PM 600 502 496 2.9 

2:50:55 PM 600 502 496 2.9 

2:50:56 PM 600 500 495 3.0 

2:50:57 PM 600 500 496 3.1 

2:50:58 PM 600 502 496 3.0 

2:50:59 PM 600 502 494 3.0 

2:51:00 PM 600 501 496 3.0 

2:51:01 PM 600 500 496 3.0 

2:51:02 PM 600 502 494 2.9 

2:51:03 PM 600 503 495 2.9 

2:51:04 PM 600 502 496 2.9 

2:51:05 PM 600 501 497 2.9 

2:51:06 PM 600 501 495 2.9 

2:51:07 PM 600 502 494 2.9 

2:51:08 PM 600 501 497 2.9 

2:51:09 PM 600 500 495 3.0 

2:51:10 PM 600 503 495 30 

2:51:11 PM 600 502 495 3.0 

2:51:12PM 600 500 496 2.9 

2:51:13 PM 600 503 495 2.9 

2:51:14PM 600 501 496 3.0 

2:51:15 PM 600 501 496 3.0 

2:51:16 PM 600 500 494 2.9 

2:51:17 PM 600 502 495 2.9 

2:51:18PM 600 501 494 2.9 

2:51:19PM 600 499 496 2.9 

Averages-> 600 502 495 2.9 

Maximum-> 3.1 

www.yarmouthresearch.com 



Yarmouth Research and Technology. LLC 

Valve Description: Teadit Style 2237 Packing 
Cycle Number: 1500 Date 5/24/2012 
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Yarmouth Research and Technology. LLC 

Valve Description: Teadit Style 2237 Packing 

Cycle Number: 1500 

Time 
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Yarmouth Research and Technology. LLC 

Valve Description: Teadit Style 2237 Packing 
Cycle Number: 1510 
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(EST) 

94341 
9.4342 

9.4344. 

'.M 
u\1 

9• '52 
94c 53 

'54 A 
'55 A 
:,56 AM 
1:57AM 

94358 A1 
943:59 AI 
9,44:00 

944 u\1 

9• 

u\1 
u\1 

9407 .M 

•-> 

;oo 
;oo 
600 
600 

61 
61 
61 
600 
600 

DO 
DO 
00 
00 

00 
600 
60D 
600 
600 
600 
600 
600 

00 
00 
00 

7 

7 
7 
7< 
70 
72 
69 

7 
7 
69 
69 
69 

www.yarmouthresearch.com 

70 
70 
70 
70 
70 
70 

'0 
'0 
'0 

70 
70 
70 
70 
71 

'0 
70 
70 
70 
70 

Date 5/25/2012 

3.8 

3.' 
3. 
3.6 
3.6 
3.6 
3.7 
3.7 

3.5 
3.5 
3.: 

3. 
3. 
3 
3.5 
3.5 
3.5 
'.5 
3.5 

3. 

3. 
3.· 
3. 
3• 
3. 
3.4 
3.4 

'_, 3. 



Yarmouth Research and Technology. LLC 

Valve Description: Teadit Style 2237 Packing 

Cycle Number: 350 Date 5/18/2012 

Time Pressure Bonnet Temp. Body Temp. Leakage 

(EST) (psig) (deg. F) (deg. F) (PPMv) 

9:16:12 AM 600 80 83 184 

9:16:13 AM 600 84 79 183 

9:16:14AM 600 83 81 182 

9:16:15AM 600 81 82 184 

9:16:16AM 600 82 78 184 

9:16:17 Al\1 600 83 80 183 

9:16:18AM 600 80 83 182 

9:16:19AM 600 82 84 181 

9:16:20 AM 600 82 82 182 

9:16:21 AM 600 78 79 184 

9:16:22 A._l\,1 600 81 76 184 

9:16:23 AM 600 85 83 183 

9:16:24 A_,\1 600 83 83 182 

9:16:25 Al'vl 600 85 83 180 

9:16:26 Al\1 600 79 85 182 

9:16:27 AM 600 83 80 182 

9:16:28 AlV1 600 81 79 181 

9:16:29AM 600 82 81 182 

9:16:30 AM 600 85 79 184 

9:16:31 AM 600 81 85 184 

9:16:32 AM 600 84 78 183 

9:16:33 AM 600 83 83 183 

9:16:34AM 600 80 83 182 

9:16:35 A.'\1 600 83 80 181 

9:16:36ANI 600 81 85 180 

9:16:37 AM 600 83 79 181 

9:16:38AM 600 82 81 181 

9:16:39 Al\1 600 80 83 181 

9:16:40 AM 600 79 83 180 

9:16:41 Al\1 600 80 83 181 

9:16:42 AM 600 80 83 179 

9:16:43 AM 600 81 84 181 

9:16:44AM 600 84 82 179 

9:16:45 AM 600 83 81 178 

9:16:46AM 600 80 81 176 

9:16:47 AM 600 81 80 176 

9:16:48 A.l\1 600 82 83 176 

9:16:49 AM 600 82 82 176 

9:16:50AM 600 80 82 177 

9:16:51 ANI 600 79 84 175 

9:16:52Al\1 600 81 82 176 

9:16:53AM 600 81 81 175 

9:16:54 Al\1 600 82 80 172 

9:16:55A.M: 600 83 80 172 

9:16:56 AM 600 83 80 172 

9:16:57 AM 600 82 81 172 

9:16:58 AM 600 82 83 172 

9:16:59 A._l\1 600 80 83 171 

9:17:00 AM 600 81 83 170 

9:17:01AM 600 80 82 171 

9:17:02AM 600 83 82 172 

9:17:03A.\1 600 so 84 172 

9:17:03AM 600 82 84 173 

9:17:04AM 600 81 82 172 

9:17:05 AM 600 85 79 173 

9:17:06 A_,\1 600 81 80 172 

9:17:07 AM 600 81 84 172 

9:17:08Al\1 600 83 82 171 

9:17:09 AM 600 78 78 172 

9:17:10AlV1 600 81 84 172 

Averages-> 600 82 82 178 

Maximum-> 184 

www .yarmouthresearch.com 



Smith, Vanessa (A) 

·,.om: 
.mt: 

To: 
Cc: 

Subject: 
Attachments: 

Vanessa & Dan, 

Ron Walters [ronw@TEADIT.com] 
Sunday, March 03, 2013 9:24 PM 
Smith, Vanessa (A) 
DeVine, Dan (OJ); 'Russ Christian'; Burdick, Matthew (MJ); Dahl, Kathy (KA); Dennis Kuehne; 

Joel Baulch; Chris Day 
RE: Teadit: 2013 LowE Technology 
Teadit Packing Installation Torqe Calculation_APP _Rev4.xlsx; 2645_Rev1.pdf; Dow Midland 

Exotic Automation Teadit 2236 FE Packing lnv.xlsx 

Thank you again for allowing Dennis and myself to do the packing installation training 

Thursday, February 28th. Please find attached the specifications for the 2645 Spacer Bushing 

Spool Stock and the 2236 Installation Torque Calculator. I am also attaching the suggested 

inventory for Exotic Automation to have on-hand for Jon to pull from for repair. Please let 

Dennis and myself know if there is anything else you need for suport from us. 

Warmest Regards, 

Ron Walters 
North America Product Manager 
Fugitive Emissions Products 
Cell: 985-513-0986 

w.teadit-na.com 

Sealing for a Safer and Greener Tomorrow 

From: Smith, Vanessa (A) [VNowak3@dow.com] 
Sent: Friday, February 15, 2013 10:55 AM 
To: Ron Walters 
Cc: DeVine, Dan (DJ); 'Russ Christian'; Burdick, Matthew (MJ); Dahl, Kathy (KA) 

Subject: Teadit: 2013 Low E Technology 

Good Afternoon, 

As you may recall, in late 2011 Dow Chemical Michigan Operations entered a Consent Decree 

requiring Low Emission valves and/or packing to be installed in the Covered Process Units. 

In early 2012, a questionnaire was sent to you to determine if your products met the 

specifications of the Consent Decree. Attached are the completed questionnaires and any 

supporting data that you provided. 

Per the Consent Decree, each year we must revalidate the Low Emission valves and/or packing 

determinations. Please review the attached information that you provided in 2012 upon which 

we based our original determination. Once reviewed, please reply to the questions below: 

1. Are the valves or packing that met the Low-E definition per the Dow Chemical Consent 

nocree in 2012 last year still Low-E? See definition below. 

1 



2. Do you have any valves or packing that qualify as low-E per the definitions below since the last time the questionnaire was answered? If yes, please include the testing data. 

"Low-Emissions Valve" or "Low-E Valve" shall mean either (i) or (ii) as follows: 

(i) A valve (including its specific packing assembly) for which the manufacturer has issued a written warranty that it will not emit fugitives at greater than 100 ppm, and that, if it does so emit at any time in the first five years, the manufacturer will replace the valve; provided however, that no valve shall qualify as "Low-E" by reason of written warranty unless the valve (including its specific packing assembly) either: 

(a) first was tested by the manufacturer or a qualified testing firm pursuant to generally-accepted good engineering practices for testing fugitive emissions and the results of the testing reasonably support the warranty; or 

(b) is as an Extension of another valve that qualified as "Low-E" per the definition of "Extension" listed below. 

Or 

(ii) A valve (including its specific packing assembly) that: 

(a) Has been tested by the manufacturer or a qualified testing firm pursuant to generallyaccepted good engineering practices for testing fugitive emissions and that, during the test, at no time leaked at greater than 500 ppm, and on average, leaked at less than 100 ppm; or 
(b) Is an Extension of another valve that qualified as "Low-E" per the definition of "Extension" listed below. 

NOTE: "Extension" shall mean that: (i) the tested and untested valves were produced by the same manufacturer to the same or essentially equivalent quality requirements; (ii) the characteristics of the valve that affect sealing performance (e.g., type of valve, stem motion, tolerances, surface finishes, loading arrangement, and stem and body seal material, design, and construction) are the same or essentially equivalent as between the tested valve and the untested valve; and (iii) the temperature and pressure ratings of the tested valve are at least as high as the temperature and pressure ratings of the untested valve. 

Thank you for your time and assistance with this matter. All responses must be received by February 28th in order for us to review and make our 2013 determinations. Sincerely, 

Vanessa Smith 
Environmental Delivery Specialist 
Dow Automotive/Dow Pharma 
Office: (989) 638-7774 
Cell: (989) 213-7258 

2 



TEADIT "Sealing for a Safer and Greener Tomorrow" 

STYLE 2645 SBSS 
SPACER BUSHING SPOOl STOCK 

STYLE 2645 SBSS utilizes carbonized fiber with lnconef® reinforcement to create an 

ideal packing for a spacer bushing in deep valve stuffing boxes. Thermogravimetric 

Analysis (TGA) has shown consistent weight loss characteristics at temperatures as 

high as 1832°F 

APPLICATIONS: 
Most valve packing applications recommend the 

use of a 5 ring packing set; however, many stuffing 

boxes have more depth available for packing 

material. The industry has commonly supplied 

carbon bushing to fill the extra space. STYLE 2645 

replaces the need for carbon bushings and 

provides an efficient spacer from a single braided 

spool. It is recommended that STYLE 2645 be used 

in conjunction with one of Teadit's premium 

packing materials such as our certified low leaking 

technology Style 2236 to achieve excellent 

sea/ability. 

Stuffing Box 

Deeper than 

5 rings of 
packing 

Installation Example: 2236 & 2645 

Ill Style 2236: Sealing Elements 

1111 Style 2645 SBSS: Spacer Bushing Spool Stock 

SERVICE LIMITS 

DESCRIPTION LIMITS 

PRESSURE* SEE PRESSURE LIMIT OF PRIMARY SEALING ELEMENT 

*Temperature and Pressure limitations of other packing materials should be considered when reviewing an application 

Properties and application parameters shown throughout this datasheet are typical. Your specific application should not 

be undertaken without independent study and evaluation for suitability. For specific application recommendations 

consult TEADIT. Failure to select proper sealing products could result in property damage and/or serious personal injury. 

Specifications are subject to change without notice. This edition supersedes all previous issues. 
Rev.l 



Smith, Vanessa {A) 

rom: 
ant: 

To: 

Ron Walters [ronw@TEADIT.com] 
Wednesday, March 20, 2013 5:00 PM 
Smith, Vanessa (A) 

Cc: DeVine, Dan (DJ); Burdick, Matthew (MJ); Dahl, Kathy (KA); Dennis Kuehne; Joel Baulch; 
Chris Day; Holmes, Michael (EH&S) 

Subject: RE: Teadit: 2236 Test Data Request 
Attachments: API 622 Fugitive Emission Test Report- Teadit Style 2236- June 2011.pdf 

Vanessa, 

Please find attached. 

Warmest Regards, 

Ron Walters 
North America Product Manager 
Fugitive Emissions Products 
Cell: 985-513-0986 
www.teadit-na.com 

Sealing for a Safer and Greener Tomorrow 

From: Smith, Vanessa (A) [VNowak3@dow.com] 
-~nt: Wednesday, March 20, 2013 3:55 PM 

1: Ron Walters 
_c: DeVine, Dan (DJ); Burdick, Matthew (MJ); Dahl, Kathy (KA); Dennis Kuehne; Joel Baulch; 

Chris Day; Holmes, Michael (EH&S) 
Subject: Teadit: 2236 Test Data Request 

Thank you for all of the information that you have provided thus far. In reviewing our 

records, I am not able to locate an electronic copy of test data for 2236. Can you please 

provide this? 

Regards, 
Vanessa 

1 



. API Standard 622 Test Report 
"Type Testing ofProcessValve 

Packing for Fugitive Emissions" 

Second Edition, .2011 

Performed for 

Teadit North America 

www. teadit-na.com 

TeaditStyle 2236 Graphite Packi11g 

ProjecfNumber: 211142 

Test Start Date: June.8, 2011 

434 Walnut Hill Road 

North Yarmouth, ME 04097USA 

{207) 829c5359 
info@yarniouthresearch.com 

wwW.yarm()utbiesearch.con1 



Yarmouth Research and Technology, LLC 

API 622 PROJECT SUMMARY 

Customer: Teadit North America Start Date: 8-Jun-11 
Project#: 211142 

Packing Information 
Packing Description: Teadit Style 2236 

Rings cut from spool and installed by Yarmouth 
Test conducted in test fixture.(!) 

Source of Sample: Customer 
Packing Cross Section: 1/4 inch nomioal 

Packing Free Ht: 1.375 inches- measured 

Test Conditions 
Specification: API 622, 2nd Edition, 2011 

Test Media: 99% Methane Test Pressure: 600 psig 
Recommended Packing Nut Torque: 57 ft-lb 

Maximum Allowable Leakage: 100 PPMv 
Stem Linear Travel During Cycling: 4.0 ioches 

Cycling Rate: 45 seconds per cycle 
Dimensions (inches) 

Stem Diameter: 1.000 Bore Diameter: 1.500 
Follower Height: 1.015 Bore Depth: 1.250 

Gland Ht at Start: 0.658 % Compression: 35% 
Gland Ht at End: 0.658 % Compression: 35% 

Gland Bolt Diameter: 5/8 
Results 

Average Test Pressure: 600 psig 
Number of Mechanical Cycles Completed: 1510 

Number of Thermal Cycles Completed: 5 
Number of Packing Adjustments Required: 0 

Cycle Number(s) of Packing Adjustments: n/a 
Average Leakage Throughout Test: 2 PPMv 

Maximum Leakage Throughout Test: 22 PPMv 

Witness 

Matthew J Wasielewski, PE 

President, Yarmouth Research 

www.yarmouthresearch.com 



Yarmouth Research and Technology, LLC 

Customer: Teadit North America Start Date: 8-Jun-11 

Project#: 211142 

Packing Description: Teadit Style 2236 
Rings cut from spool and installed by Y armoutb 

Stem Seal Leakage Packing 

Cycle Inside Temp Bonnet Pressure (PPMv) Retorque 

Number (F) Temp- (F) (psig) Avg. Max. See Note 

0 65 63 606 1 1 

50 66 70 600 0 0 

100 69 77 601 1 1 

150 71 80 606 0 1 

150 491 498 604 3 3 

200 497 496 597 2 3 

250 502 493 601 0 0 

300 503 495 601 0 1 

300 94 80 595 1 1 

350 84 83 598 1 1 

400 82 83 599 1 1 

450 78 80 598 0 0 

450 507 499 602 0 1 

500 502 499 600 1 1 

550 502 503 602 1 1 

600 497 499 598 0 0 

600 86 81 604 1 1 

650 85 84 599 1 1 

700 85 87 600 1 1 

750 85 90 601 1 2 

750 504 500 600 2 2 

800 500 500 604 2 2 

850 502 500 601 1 1 

900 503 499 600 1 1 

900 69 70 596 1 1 

950 73 76 602 2 2 

1000 75 81 597 1 1 

1050 78 85 603 0 1 

1050 509 499 600 2 3 

1100 510 499 599 1 2 

1150 508 500 601 1 1 

1200 505 499 597 1 1 

1200 91 85 603 2 2 

1250 92 92 604 2 2 

1300 90 95 598 7 7 
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1350 91 94 599 21 22 
1350 502 499 602 4 5 
1400 506 499 598 4 4 
1450 507 499 607 4 4 
1500 508 499 601 8 8 
1500 89 80 599 2 2 
1510 86 81 595 4 4 

Averages-> 600 2 2 
Maximums-> 607 21 22 

Packing Retorque Notes: 
Before Adjustment After Adjustment 

Nut Torque Nut Torque Number Gland 
Side 1 Side2 Side 1 Side2 of Flats Height 

1 
2 

Nut Torque at End of Test: (ft-lb)l 35 !<-Side 1 40 !<-Side 2 

Test Notes: 

Test Results: The average and maximum leakage results shown below were 
calculated from 60 readings measured during a minute duration. 
See data sheets for more detailed information. 
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Test fixture setup 
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Packing rings after test 
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Valve Description: Teadit Style 2236 

Cycle Number: 0 

Time 

'AM 

·22 

822il M 

2236AM 

'Al 
,AJ 

8i22i44' 
8 22i45 
82246 
8 22i47 
8i22i48M 
8i22i49 Al 
8•22i51>AM 
8i22i5 AM 
3 22i5l \M 
' 2i51 M 

2i5• 

,,, ' 'AJ 

8 23•07 

8i23i09 AJ 
8i23ilOAM 
823i , AM 

i23i "' 

'"' M 

8i 
8i23i24' 
8i23i25 Al 

60 .2 
60 ' 
60 ' 
606. 
606, 
606 
606. 
606.2 

i,O 

L9 
60 i.O 
60 ; 9 
605.9 
606,0 
605.9 
606.1 

060 
05.9 
06. 

L,9 
.9 

60 ' 

5.9 
6058 
605.8 
605.8 
605,7 
605.9 
605.7 
605 7 

5.8 
,,9 

-60 
-60 

60 
60! 
60 i.7 
6058 
605.8 
605.' 
605.9 

.8 
63.' 
62.3 
62. 
62.4 
62.5 
62 7 
62. 

33, 
62.5 
62. 
62.4 
62.8 
62,7 
62.7 
62.5 

:.5 
l.2 
'10 
i.6 

62,3 
62,3 
62.1 
62.3 
62.3 
62.2 
62.9 

62. 
62.5 
62.9 
62.3 
62.5 
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'.0 
;,6 

6>i.3 
65.9 
65.8 
66, 
65.2 
64.3 

65.' 
659 
65.2 
65,2 
65.7 
65.2 
65.4 

1.8 

63. 
64. 
64.0 
63.6 
639 
64.3 
655 

1.5 
1.7 

64. 
63. 
63.9 
64.3 
64.9 

Date 

'-> 

6/8/2011 

6_ 
,6 

0. 
0. 
0.7 
0.7 
1.7 
0.7 

,_7 

0.7 
l.7 
0,7 
}.7 

0. 
0. 
0, 

o: 
1.7 
0.7 
1,7 
0.7 
1.7 
1.7 

1.7 
0.7 
0.7 
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Valve Description: Teadit Style 2236 
Cycle Number: 50 

Time 

9:16:15AM 
2:00:C AM 

,, :23 
9: 
9 
9: l:26 
9:16:2; 
9 16:28 
9: 
9: 
9:16 31 lM 

16:32 u\1 
:16:3 w 

43 
'3:44 

l46 
l47 lM 

9: l48M 
9:: ):49 A! 
9 
9:16:51 
916 52 
9:16:53 
9:16:54 lM 
9:16·.55 lM 
:1656 w 

:16: w 
:16: w 
:17: \.M 

M 
M 

9: ':1 AM 
9: :12AM 

(p,ig) 

600.5 
600.5 
600.6 

1.4 

00 
30. 
00. 
:oo.5 

600.5 
600.5 
600.5 
600.6 
600.5 
600.5 
60 1.5 

1.5 
1.5 
1,4 

l.4 
)5 

600. 
600. 
600. 
600. 
600.5 
600.4 
600.5 
600.5 
6( 1.6 
6( 1.3 

1.4 
1.4 
•.3 

00. 
61 
61 
61 l4 
61 
600. 
600. 
600. 

70.6 
70. 
70 9 
70. 
61 . 

. .4 
l.3 

70.5 
70.7 
70. 
69.4 
71. 
70. 
7C 

1.3 

70 
72.0 
70.3 
70.6 
706 
712 
71 
70. 

6C 

l2 
70.2 
70.5 
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66.• 
65.4 
65 

1.9 

6• 
61. 
6•. 
6· .9 
6 1..6 
65.4 
66.0 
65.8 
66.3 

1..4 
1..0 

61 

65. 
66.6 
65.7 

)3 
).4 
1..3 
;g 

61 
6E 
66.1 
66. 
66. 
65.4 
65.8 

Date 

• -> 

6/8/2011 

0.2 
0.2 
)2 

l2 
) 2 
0.2 
l2 
)2 
0.2 
).2 

0. 

'.2 

)2 
).2 
).2 
l.2 
l2 
l.2 
l.2 
l.2 

•.2 
.2 

l.2 
l.2 
l2 
l.2 

0.2 
0.3 
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Valve Description: Teadit Style 2236 
Cycle Number: 100 

Time 

140 

. 1954 

moo >AM 
!OOOO>AM 

mooo9AM 
lQ,QQ,lOAM 
moo, M< 

}.00 12 
10,13 

mo. 

10,0 
mo 
!o,oo,,. 
10,00'" 

AM 
&'\I 

10'0028 AM 
!o,oo,29 .\M 
om so 

601.3 

601. 
601. 
601. 
601.2 
601.2 
601.2 
601.2 

.. 2 

60 
sc 12 
60 .. 3 
60 .. 2 
60 
601.2 
601.2 
60 .3 
601. 
601.2 
6013 
601.2 

1.2 
1.4 

lOl. 
601. 
601. 
601.2 
601.3 
601.2 
601.3 
m.2 

786 

77.9 
77.2 
76 . 
77.7 

7.9 
7.5 

7.4 
76.4 
77.6 
77.2 
76.3 
78.8 
77.3 
77.9 
76.3 

76.3 
75.9 
77.2 
76.6 
76.9 

1.7 
.3 
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68. 
68. 

1.0 
11 

68.6 
69.4 
68. 
68 
68 

l9 
I 4 
I 3 

69.0 
69. 
69.3 
69. 
6!•.2 
6L 
6L 

l.9 
l.O 
l.O 

69.0 
68.8 
61 
61 
61 

1.0 

1.1 

Date 6/8/2011 

PPMv 

}.8 

)8 
1.7 

0.8 
0.8 
0.8 
0.8 
0.7 

).9 

0.9 
)9 

l.B 
).8 
)8 
) 8 
)7 
l7 
1.7 
)7 

0. 
0.7 
0.7 
0.7 
0.8 
0.8 

1.0 
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Valve Description: Teadit Style 2236 
Cycle Number: 150 Date 6/8/2011 

Time Pressure Packing Temp. Inside Temp. PPMv 
(psig) (deg. F) (deg. F) Reading 

10:42:31 AM 606.0 80.1 70.8 0.5 
10:42:32 AM 606.1 80.5 70.9 0.5 
10:42:33 AM 606.1 80.2 70.7 0.5 
10:42:34 AM 606.0 80.6 70.5 0.5 
10:42:35 AM 606.0 79.9 71.3 0.4 
10:42:36 AM 606.0 80.8 71.2 0.4 
10:42:37 AM 606.0 80.6 70.5 0.4 
10:42:38 AM 606.0 80.6 71.9 0.4 
10:42:39 AM 606.0 80.4 71.2 0.4 
10:42:40 A....\1 606.0 79.8 70.2 0.4 
10:42:41 AM 605.9 80.4 71.2 0.4 
10:42:42 AM 606.1 80.6 71.0 0.4 
10:42:43 AM 606.0 79.6 71.2 0.4 
10:42:44 AM 605.9 79.9 71.3 0.4 
10:42:45 AM 606.0 80.8 71.5 0.4 
10:42:46 AM 605.9 80.4 70.8 0.5 
10:42:47 A.\1 606.0 79.9 71.4 0.4 
10:42:48 AM 605.9 79.7 70.9 0.4 
10:42:49 AM 606.2 80.0 71.6 0.4 
10:42:50 AM 606.0 80.3 71.5 0.5 
10:42:51 AM 605.9 79.8 71.4 0.5 
10:42:52 AM 605.9 79.9 70.8 0.5 
10:42:53 At\1 606.1 80.2 71.2 0.6 
10:42:54 AM 606.0 81.2 72.0 0.7 
10:42:55 AM 605.9 79.4 70.1 0.7 
10:42:56 AM 606.1 80.1 71.7 0.7 
10:42:57 AM 605.9 79.7 70.3 0.7 
10:42:58 AM 605.9 79.5 70.7 0.7 
10:42:59 A....\1 606.0 79.9 71.0 0.8 
10:43:00 A.r.\1 606.2 79.4 71.5 0.8 
10:43:01 AM 605.9 79.8 71.2 0.8 
10:43:02 AM 606.0 80.6 71.2 0.8 
10:43:03 AM 606.0 80.0 71.4 0.8 
10:43:04 AM 606.0 80.1 71.1 0.7 
10:43:05 AM 605.9 80.2 70.9 0.7 
10:43:06 At\1 606.0 80.5 71.1 0.6 
10:43:07 AM 605.9 79.7 70.6 0.6 
10:43:08 AM 606.0 79.7 71.3 0.5 
10:43:09 AM 605.9 79.7 70.8 0.5 
10:43:10 AM 606.0 81.2 72.1 0.4 
10:43:11 AM 606.0 80.0 71.1 0.4 
10:43:12 AM 606.0 79.7 71.0 0.4 
10:43:13 AM 606.1 79.3 71.2 0.4 
10:43:14AM 606.1 79.6 71.0 0.4 
10:43:15 AM 605.9 79.5 71.5 0.4 
10:43:16 AM 605.9 79.1 70.5 0.4 
10:48:17 AM 606.0 79.9 71.0 0.3 
10:43:18 AM 606.0 79.5 70.7 0.3 
10:43:19 A..\1 606.1 79.5 72.3 0.4 
10:43:20AM 606.0 79.5 70.9 0.4 
10:48:21 AM 606.0 81.3 70.8 0.4 
10:48:22 AM 606.0 79.8 71.3 0.4 
10:43:23 AM 606.2 79.0 72.1 0.4 
10:43:24 AM 606.0 80.5 71.2 0.4 
10:43:25 AM 606.0 79.2 70.8 0.4 
10:43:26 AM 606.0 79.5 71.4 0.4 
10:43:27 AM 606.0 79.5 70.6 0.4 
1(}.48:28 AM 606.0 79.6 70.9 0.4 
10:43:29 AM 605.9 79.5 71.2 0.3 
10:43:30 AM 606.0 79.7 71.0 0.3 

Averages-> 606.0 so.o 71.1 0.5 
Maximum-> 0.8 
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Valve Description: Teadit Style 2286 
Cycle Number: 150 Date 6/8/2011 

Time Pressure Packing Temp. Inside Temp. PPMv 

(psig) (deg. F) (deg. F) Reading 

1:43:55 PM 604.0 497.2 489.6 3.0 
1:43:56 PM 603.9 497.4 488.6 3.0 
1:43:57 PM 603.9 498,0 489.5 3.0 

1:43:58 PM 603.9 497.4 489.6 3.0 
1:43:59 PM 603.8 496.3 490.3 3.0 
1:44:00 PM 603.8 498.0 491.0 3.0 

1:44:01 PM 604.0 497.0 489.8 3.0 
1:44:02 PM 603.9 497.0 490.4 3.0 
1:44:03 PM 604.0 497.8 489.6 3.0 

1:44:04PM 604.0 497.7 488.9 3.0 
1:44:05 PM 604.0 497.6 489.9 3.0 
1:44:06 PM 604.0 497.8 489.6 3.0 
1:44:07 PM 604.0 497.3 489.4 3.0 

1:44:08 PM 604.1 498.0 490.5 3.0 
1:44:09 PM 604.1 496.8 489.8 3.0 
1:44:10 PM 604.1 498.4 490,4 3.0 

1:44:11 PM 604.0 497.6 490.3 30 
1:44:12 PM 604.1 497.4 489.6 3.0 
1:44:18 PM 604.1 498.0 489.8 3.0 
1:44:14 PM 604.2 497.5 490.4 30 

1:44:15 PM 604.3 497.0 489.8 3.0 
1:44:16 PM 604.8 497.9 490.4 3.0 

1:44:17 PM 604.3 498.6 491.4 3.0 
1:44:18 PM 604.2 496.4 489.9 3.0 
1:44:19 PM 604.2 498.0 490.4 3.0 
1:44:20 PM 604,2 497.9 490.0 3.0 

1:44:21 PM 604.3 498.0 490.5 3.0 
1:44:22 PM 604.3 498.2 489.6 3.0 
1:44:23 PM 604.3 497.9 490.4 3.0 
1:44:24 PM 604.3 499.4 491.2 3.0 
1:44:25 PM 604.5 499.0 490.9 3.0 
1:44:26 PM 604.4 497.6 490.1 3.0 
1:44:27 PM 604.4 498.3 491.4 3.0 
1:44:28 PM 604.3 498,2 491.0 30 
1:44:29 PM 604.4 497.4 491.0 30 
1:44:30 PM 604.4 497.6 490.1 3.0 
1:44:31 PM 604.5 498.3 490.7 3.0 

1:44:32 PM 604.5 498.2 490.6 3.0 
1:44:33 PM 604.7 498.5 491.0 30 
1:44:34 PM 604.5 498.3 490.2 3.0 
1:44:35 PM 604.6 497.4 490.0 3.0 

1:44:36 PM 604.8 499.5 490.6 3.0 
1:44:37 PM 604.8 498.8 491.4 3.0 
1:44:38PM 604,8 497.5 490.9 30 
1:44:39 PM 604.8 497.9 492.2 30 

1:44:40 PM 604.8 499.8 491.5 30 
1:44:41 PM 604.6 498.8 491.8 3.0 
1:44:42 PM 604.9 499.7 490.6 30 
1:44:43 PM 604.8 498.8 491.0 30 
1:44:44 PM 604.8 499.0 491.2 3.0 

1:44:45 PM 604.8 498.6 492.6 3.0 
1:44:46 PM 604.9 498.5 490.7 3.0 
1:44:47 PM 605.0 498.8 491.9 30 
1:44:48 PM 604,9 498.9 491.2 30 

1:44:49 PM 605.0 497.8 491.2 3.0 
1:44:50 PM 604.9 499.6 491.3 3.0 
1:44:51 PM 604.9 498,6 491.8 31 
1:44:52 PM 604.9 499.2 491.4 30 

1:44:53 PM 605.1 499.8 490.7 3.[ 

1:44:54 PM 605.0 498.2 490.6 3.[ 

Averages-> 604.4 498.1 490.5 3.0 
Maximum-> 3.1 
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Valve Description: Teadit Style 2236 
Cycle Number 200 

Time 

2.1350 PM 

2 3359 

2•34 02. 

(p,ig) 

596.8 

96. 
96. 
96. 

597.• 
596.8 
597.0 
596.9 
597.0 
59•. 
59 

597. 
597.2 
597.2 
597.4 
597.3 
597.5 
597.3 
597.4 
597.3 

" 

4 

494.5 
494.0 
496.2 
495.2 
495. 

.5 
l4. 
l5. 
95. 
94. 

495.8 
494 9 
496. 
495.7 
496.3 
496. 
496. 
495.9 
494.9 
4! 
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4' 
496. 
497 
496. 
497.4 
497.2 
496.4 

i.2 
i.9 
i.2 

496.6 
497.1 
496.4 
4975 
4978 
496.9 
496.8 
4970 
49".4 

•. 6 
•. 6 
.2 

•. 4 
7.2 

Date 6/8/2011 

PPMv 

1.5 
1.5 
1.5 

2.4 
2.4 
2.4 
2.4 
2.4 
2.4 

2.3 
1.3 
1.3 
1.3 
1.3 

2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
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Valve Description: Teadit Style 2236 

Cycle Number: 250 

Time 

32558PM 

2600 'M 

102 

'P 

3:2613 PM 
326>14 PM 
.:2615 PM 
:26:1 PM 

:26' IPM 
:26: 'PM 

3:26 28 

8:26 80 
3:26 81 

1:26 3 PM 

3L iP 

3:26:1 

3:26:51 PN 

600.4 
6004 
600.5 
600.6 
600.6 
100.6 

'·' 

600. 
600. 
600.9 
6010 
600.9 
100.9 
1009 

.. 0 

.. 0 

so:. 
601 
60 ' 
60!. 
601. 
601 
J012 
01 

- 61 ,, 
6' 
600.1 
600.1 
601 
6010 
600.9 
6010 
6010 

- 600.9_ 

494.0 
493.8 
494.0 
494.5 
493.7 

1.6 

1938 
194.2 

494.6 
493.8 
494. 

1.7 

.2 

492 
492. 
492. 
498.6 
492.4 
492.6 
492.3 

1.4 

_4\ 
41 

1.0 

492.2 
493.6 
494,2 
4918 
492.8 
492.6 
493.8 
4917 

_493.5 
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500.0 
499.7 
500.3 
500.2 
500.0 

1.7 

50 .0 
500.3 
50 .. 2 
500.9 
5015 

1.4 
),3 

[,6 

:,7 
LS 
LS 

·02.2 
·02.4 

502.2 
502.7 
502.1 
502.2 

1.4 
1.9 

·02 
;as, 

'"' 5022 
508. 
503,6 
502.8 
503.2 

>.6 
1.6 

Date 6/8/2011 

0.3 
03 
0.3 
0.3 
0.8 
)3 

1.3 

).3 

)3 
18 
) 8 
13 
•,2 
1,2 

0. 
0. 
0.2 
0.2 
0.2 
0.2 
0.2 
0.3 
1.2 

),2 

1.2 
),2 

)2 
).2 

0.2 
0.2 

0.3 
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Valve Description: Teadit Style 2236 
Cycle Number: 300 Date 6/8/2011 

Time Pressure Packing Temp. Inside Temp. PPMv 
(psig) (deg. F) (de g. F) Reading 

4:12:10 PM 600.7 496.2 502.0 0.0 
4:12:11 PM 600.9 495.6 502.3 0.8 
4:12:12 PM 600.9 496.4 502.3 1.0 
4:12:13 PM 600.8 496.6 501.7 0.9 
4:12:14 PM 600.8 497.0 501.2 0.7 
4:12:15 PM 600.7 497,3 503.2 0.6 
4:12:16 PM 600.9 495.8 501.2 0.5 
4:12:17 PM 600.9 496.9 502.2 0.4 
4:12:18 PM 600.9 495.3 502.0 0.4 
4:12:19 PM 600.8 496.1 502.6 0.4 
4:12:20PM 600.7 496.6 503.8 0.4 
4-:12:21 PM 600.8 496.4 503.1 0.4 
4:12:22 PM 600.7 496.7 503.0 0.5 
4:12:23 PM 600.9 496.1 502.0 0.5 
4:12:24 PM 600.9 495.4 502.9 0.5 
4:12:25 PM 600,9 496.6 502.2 0.6 
4:12:26PM 600.8 496.0 502.6 0.6 
4:12:27 PM 600.7 496.2 503.8 0.6 
4:12:28 PM 600.8 496.2 503.0 0.6 
4:12:29 PM 600.7 495.4 503.0 0.7 
4:12:30 PM 600.8 495.3 503.0 0.7 
4-:12:'.31 PM 600.8 495.6 502.6 0.7 
4:12:32 PM 600.7 496.4 503.4 0.7 
4:12:33 PM 600.7 495.0 503.0 0.7 
4:12:34 PM 600.7 494.6 502.6 0.7 
4:12:35 PM 600.7 495.4 502.6 0.6 
4:12:36 PM 600,7 496.2 503.2 0.5 
4-:12:37 PM 600.9 494.5 503.1 0.4 
4:12:38 PM 600.7 495.0 502.3 0.4 
4:12:39PM 600,8 494.9 503.6 0.4 
4:12:40 PM 600.7 4-95.6 503.2 0.3 
4:12:41 PM 600.6 495.4 503.4 0.3 
4:12:42 PM 600.6 495.1 502.6 0.3 
4:12:43 PM 600.7 495.3 503.0 0.3 
4:12:44PM 600.5 494.9 503.2 0.3 
4-:12:45 PM 600.6 494.4 503.0 0.2 
4:12:46 PM 600.7 495.7 503.6 0.2 
4:12:47PM 600.6 494.7 502.2 0.1 
4:12:48 PM 600.5 494.5 503.1 0.0 
4:12:49 PM 600.5 495.1 502.8 0.2 
4-:12:50 PM 600.5 495.6 503.8 0.3 
4:12:51 PM 600.5 494.8 502.4 0.3 
4:12:52 PM 600.5 494.7 504.0 0.3 
4:12:53 PM 600.3 495.6 503.6 0.3 
4:12:54 PM 600.5 494.6 502.9 0.3 
4:12:55PM 600.3 494.2 503.0 0.3 4:12:56 PM 600.4 495.3 503.8 0.3 
4:12:57PM 600.4 495.0 502.6 0.3 
4:12:58PM 600.4 495.9 502.7 0.3 
4:12:59 PM 600.4 495.0 503.9 0.3 
4:13:00 PM 600.3 493.8 504.4 0.3 
4:13:01 PM 600.3 495.1 502.7 0.4 
4:13:02 PM 600.3 495.3 502.4 0.3 
4:13:03PM 600.3 494.8 501.9 0.4 
4:13:04- PM 600.3 494.3 503.1 0.4 
4:13:05 PM 600.2 495.8 502.8 0.4 
4:13:06 PM 600.2 495.2 502.8 0.4 4:13:07 PM 600.2 494.8 502.4 0.4 
4:13:08 PM 600.2 494.2 502.2 0.4 
4:13:09PM 600.1 492.5 503.1 0.4 

Averages...> 600.6 495.4 502.8 0.4 
Maximum~> 1.0 

www.yarmouthresearch.com 



Yarmouth Research and Technology. LLC 

Valve Description: Teadit Style 2236 

Cycle Number: 300 Date 6/9/2011 

Time Pac~==~mp In•:::.T;~p ~PPMv 
(p•ig) 

8:23:09 599. 9 !.7 .3 

!3:!0 )8 

:11 

l04 
u 

8: '1M 5! 78.0 7.5 

8:, ' '1M 5! !.9 79.2 !.8 

8:2 !8 AM 59 !.6 79.0 96.8 !.3 

823:!9 AM 596.5 80.3 97. .3 

8: 5964 79.3 1.3 

8:23 2! AM 596. 80.4 !.3 

596. ..3 

:23:23 )6.• 

1.5 !9 
•. 7 

8:! 5! )5.4 

595. 79.5 1.3 
594.8 80. •. I 

8:2 133 594.8 79.• 95.! .. 3 

8:2 3:34 594.8 79.6 94.5 .. 3 

594.7 80. 93.6 1.3 

8:23:36 AM 594.6 78.8 95.2 .. 3 

8:2837 AM 594.7 80.2 .3 

8:23:38AM 594.6 8!. :.3 

8:23:39 AM 594. ).3 1.3 

8 23:40 .M 594. 
8:23:4' M 594. 
'!342. 94. 

l.6 
.9 

3:23:5 193.: 80.5 1.2 

1:23:5 193.1 80.6 12. 

8:23:54 .M 593.' 79.7 9!.9 1.3 

8:23:55 >M 593.' 80.0 90.3 .3 

593.8 80.6 92.2 1.3 

8:23:57 AM 593.8 ).0 9 . LS 

8:23:58 AM 593.7 1.5 LS 

8:23:59 593.' 
:00, 593.' 

1.7 
1,2 l.4 

8: 'AM 6 1.5 1,3 
!.6 ),7 

,~ 79.6 1.8 I. 
1.3 
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Yarmouth Research and Technology. LLC 

Valve Description: Teadit Style 2236 
Cycle Number: 350 

Time 

32 
9:.0 83. 

598.2 
l8. 
l8 2 

82.3 
16 
13 

9:.0 1:.34 59 . 33.· 

84.7 
83.7 

1.7 
1.3 

9:.0 1:.35 AM 59 . 83.1 83 
9;08 36 591.2 84. 82.7 
9:0837. 598.3 82.' 838 

Date 6/9/2011 

1.4 
1.4 
1.3 

908 38 598 83.5 83.2 .. 2 
9;08 39 ]8. 83.2 83 2 .. 2 
9;08;40 ~ l8.2 g. 84.1 1.2 

~--~9~008~~~--+--- 1~8 .. ~-4--- ·~"--+---~··0~-4--~~.2~~ 
~--~9:.~'"-"'~~--+--- l8. 1.8 :.7 

"" l8. 1.7 1.1 
"'' l8. 1.7 :.3 

90 

9;08;55. 
90856. 
9;08;57. 
9;08;58. 
9:.08;59. 
9:.09:.00 
9:.09:.01 
9:.0902. M 
9;09;03. ~ 
9;( ~ 

9;( M 

9;0 

·:.17AM 
;!SAM 

9:.09;19, 
9;09;20 
9:.09:.21 
9:.09:.22, 
9 09;23' 
9 09;24' M 

59 . 
59 . 
59 . 

591.. 
591.. 
598. 
598. 
598 
598. 

)8. 
)8.2 
)8. 
)81 
)8. 
J8 

. 2 

" 591. 
591. 
591. 
591. 
598.0 
598.2 
597.9 
598.1 
598. 

82. 
83. 
83. 
83. 
83 
84. 
81 
84. 
83. 
83. 
83. 
83 9 
83.9 

:.9 
:7 
:.9 
:.6 

83 
84 
82 . 
83.9 
83.1 
83. 
82. 
83. 
83.9 
83.5 

~ 

www.yarmouthresearch.com 

82. 
83. 
83. 
83. 
82. 
84 
83. 
83.2 
83.1 

..5 

•. 8 
.8 
.4 
.3 

82 .. 
84. 
83.• 
83.1. 
83.' 
83.5 
83.2 
84.5 
83 .9 
83 .6 

.0 

T 
1. 



Yarmouth Research and Technology. LLC 

Valve Description: Teadit Style 2236 

Cycle Number: 400 

Thne 
(p<i•) 

598. 
59 . 

95> 14 59 . 
9,5> ,[5 59 

9 59' 16 59 
9,5917 AM 598.6 
9'59,18AM 598.8 
959,19 598. 

3.6 

9,5 46 

9,5 48 
959A9 AJ 598. 

598. 
598.7 
598.6 
598. 
598 

mo 
591 1.6 
591 1.6 

moo,m 591 1.7 
moo,o" IAN 591 1.6 

598.6 
moo,oeAM 598.7 
moo,IO AM 598.6 
10,00,11 AM 598. 

598,7 

c~~::. F) up. 

83.0 
82.9 
83.5 
83.9 
83.5 
83.0 
828 

1.4 
1.8 
3.9 

83.7 
82.2 
83.4 
82.7 
82.8 
82.8 

2.6 
1.2 

83.: 
83.4 
83.4 
83.9 
83.7 
83.5 
82.5 
83.5 
82.9 
83.' 
83.2 

Date 

~~~;~P· 

l.5 
l.8 

l.9 

82.1 
81. 
8 
8: 

L.9 
l.5 
.3 

L.2 
l.9 

82.3 
81.9 
815 
8. 

1.6 
2.0 
1.4 
l.4 
.4 

82.0 
81.8 

8 

www.yarmouthresearch.com 

6/9/2011 

PPMv 

1.0 
1.0 
l.O 
1.0 
1.0 
1.0 
1.0 
l.O 

1.0 
1.0 

1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
.. 0 
L.O 

1.0 



. 

Yarmouth Research and Technology, LLC 

Valve Description: Teadit Style 2236 
Cycle Number: 450 

Time 

lL04:.11 
lH412 

11:.04:.14 

lL04:.i 1M 

:.04:.1 
111 )4:.2' 

11104181 
11104 82 
lL04:.33 

11:.04 36 
lL04:.87 

lQ.· 

11104:.5: 
11:.04 52. 

ll:.04 57 

\M 

(1:.05:.00 J\1 

)8 4 
l8 3 
J8 

5! 
51 
52 . 
59 . 
59 . 
591.4 
598.8 
598.4 
598.4 

)84 
J8.3 

591. 
591 1.5 
591. 
591. 
591 
59 
5984 
598.3 
5984 
598.3 
598.8 

J8.3 
J84 
)8.3 

59 . 
591 . 
591 . 
591. 
591 
598.3 
598.2 
5984 

18.8 
18.8 
188 
183 
18.1 
18.3 

1.9 
il 

1.4 
800 
79.7 
79 0 

1.1 
1.3 
1.0 
15 
1.7 

1.2 
80. 
79. 
79 
79. 
79. 
80.3 
79.5 
71'5 
7! '.7 

•.3 
1.6 
1.9 
1.6 

81 
60. 
80.6 
76.2 
796 
79 7 
79.1 
80.0 
78.8 

.5 
5 

'.5 
.8 
·.2 
.5 

www.yarmouthresearch.com 

1.7 
16 

77.2 
77.9 
77.1 
78.2 
71:4 

,5 
'7 

78. 
7.6 

78. 
77. 
78. 
78. 
78.8 
78.5 
78.3 

1.5 
.5 

'·' •. 0 
.. 3 

78. 
78. 
79.5 
77.5 
79.0 

.6 
0 

.8 
4 
8 

.2 

Date 6/9/2011 

PPMv 

0. 

D. 

0. 

1.0 
0. 
02 

.2 

.2 
:z 

1.2 

,., 0. 



Yarmouth Research and Technology. LLC 

Valve Description: Teadit Style 2286 

Cycle Number 450 

Time 

'~"' . l'l oP1 

2A811 P' 

:A811PM 

ZA PM 

2:48:27 PM 

JA81 PM 

2' 
2.48: P' 
2:48· PM 
2:48: 
2 48: 

2· 

2:48:5•1 PM 
!8:5 

- 2:4 . 
2:48 !PI 
2:48: 59 
249: 
2.49: 
2:49: 12 

600. 
601.0 
601.0 
60!. 
601. 
601.2 
601.2 

L3 

01. 
m.6 
>01.5 

601.5 
601.6 
601.5 
601.6 
601.6 
6016 

~· 6 
1.6 
.. 8 
.. 5 

60 . 
6C. 

60 . 
6C •. 6 
60 . 
60 . 
601. 
601. 
601.9 
601.8 
601.7 
6018 
601.8 

L7 
L8 

.7 
L8 

6017 
6018 
601.5 

198. 
199. 
198. 
499. 
499. 
499.6 
498.7 
499.6 

98.0 

l8: 
)8. 

499.3 
498.9 
498. 
499.4 
499.6 
498 2 

1.5 

>.4 
4 l.6 

1.4 
498.6 
499.4 
498.5 
498.2 
498.5 
198.1 
98.9 

1.2 
1.7 

1.2 
1.2 

500 
498.9 
498.9 

www.yarmouthresearch.com 

Date 

·05. 
·06.5 

506.4 
505 7 

5.8 
5.6 

50 
50 
50 
506.: 
507.3 
506.7 
507.7 

1.9 
'.5 

51 
51 
50 1.5 
50 l.5 
508. 
509.3 
507.7 
507~9 

.os. 2 
J8.5 

1.1 

50 1.4 
50 '.6 
509.3 
509.4 
507.3 

.~ 

6/9/2011 

15 
1.5 
1.5 
0.5 
].5 

0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
).5 

0.5 

)5 
)5 

0. 
].5 
0.5 
).5 
0.5 
0.5 
].5 
1.5 

0.1 
0. 
0.' 
0.· 
0.5 
0.5 
0.5 
0.6 



Yarmouth Research and Technology. LLC 

Valve Description: Teadit Style 2236 
Cycle Number: 500 Date 6/9/2011 

Time Pressure Packing Temp. Inside Temp. PPMv 
(psig) (deg. F) (deg. F) Reading 

3:41:37 PM 600.1 499.2 501.1 0.8 
3:41:38 PM 600.1 498.9 502.1 0.8 
3:41:39 PM 600.2 499.1 501.3 0.8 
3:41:40 PM 600.1 498.4 501.6 0.8 
3:41:41 PM 600.1 499.4 501.9 0.8 
3:41:42 PM 600.1 498.7 502.0 0.9 
3:41:43 PM 600.2 499.2 502.6 0.9 
3:41:44 PM 600.1 498.8 502.4 0.9 
3:41:45 PM 600.2 498.5 501.9 0.9 
3:41:46 PM 600.2 498.4 501.2 0.9 
3:41:47 PM 600.1 499.8 501.0 0.8 
3:41:48 PM 600.1 499.0 501.7 0.9 
3:41:49 PM 600.3 498.2 500.6 0.9 
3:41:50 PM 600.2 500.0 501.0 0.9 
3:41:51 PM 600.1 499.9 502.1 0.8 
3:41:52 PM 600.1 499.2 502.4 0.8 
3:41:53 PM 600.3 498.6 502.6 0.8 
3:41:54 PM 600.1 499.6 501.9 0.8 
3:41".55 PM 600.3 500.2 502.2 0.8 
3:41:56 PM 600.2 499.2 502.0 0.8 
3:41:57 PM 600.2 500.0 501.2 0.8 
3:41:58 PM 600.2 499.4 501.5 0.8 
3:41:59 PM 600.3 498.8 501.8 0.8 
3:42:00 PM 600.2 500.1 502.6 0.8 
3:42:01 PM 600.2 499.1 501.9 0.8 
3:42:02 PM 600.2 500.0 502.5 0.8 
3:42:03 PM 600.1 498.9 501.4 0.8 
3:42:04 PM 600.2 499.6 502.0 0.8 
3:42:05 PM 600.2 499.2 501.9 0.8 
3:42:06 PM 600.3 499.2 501.9 0.8 
3:42:07 PM 600.2 498.6 501.7 0.8 
3:42:08 PM 600.3 499.2 502.0 0.8 
3:42:09 PM 600.3 499.8 501.8 0.8 
3:42:10 PM 600.2 498.6 502.6 0.8 
3:42:11 PM 600.2 499.9 502.0 0.8 
3:42:12 PM 600.2 499.6 502.5 0.8 
3·.42:13 PM 600.3 499.9 502.4 0.8 
3:42:14 PM 600.2 498.2 502.6 0.8 
3:42:15 PM 600.3 500.4 502.0 0.8 
3:42:16 PM 600.3 499.0 502.2 0.8 
3:42:17 PM 600.3 499.6 501.8 0.8 
3:42:18 PM 600.3 498.8 502.1 0.8 
3·.42:19 PM 600.3 499.0 502.3 0.8 
3:42:20 PM 600.2 498.8 502.2 0.8 
3:42:21 PM 600.2 500.0 501.5 0.8 
3:42:22 PM 600.2 499.4 503.4 0.8 
3:42:23 PM 600.2 499.2 502.6 0.8 
3:42:24 PM 600.1 500.2 503.0 0.8 
3:42:25 PM 600.3 498.4 502.0 0.8 
3:42:26 PM 600.4 499.4 502.8 0.8 
3:42:27 PM 600.3 499.6 502.6 0.8 
3:42:28 PM 600.2 499.0 502.3 0.8 
3:42:29 PM 600.3 499.3 501.6 0.8 
3:42:30 PM 600.3 500.4 502.6 0.8 
3:42:31 PM 600.2 499.3 502.5 0.8 
3:42:32 PM 600.2 499.4 503.0 0.8 
3:42:33 PM 600.1 498.7 502.4 0.8 
3:42:34 PM 600,2 500.6 502.0 0.8 
3:42:35 PM 600.2 499.5 501.9 0.8 
3:42:36 PM 600.2 498.8 502.4 0.8 

Averages-> 600.2 499.3 502.0 0.8 
Maximum-> 0.9 
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Yarmouth Research and Technology. LLC 

Valve Description: Teadit Style 2286 
Cycle Number: 550 

Time 

44031PM 602.3 
602.4 
602.2 

504.4 502.0 
50 
502. 

NO· 60 . 50 1.5 
NO,, 60 . 504.3 .6 

Date 6/9/2011 

PPMv 

0.8 
0.8 
0.8 

4.40'4 'M 602.2 504.2 \.0 0.: 
4.40.43 'M 602.3 503.9 502.7 l.8 

H0.44 PM 602.2 504.1 502 0 0.8 
4AO 45 P1 602.2 503.4 50 0.8 

~--~44.4~04~6~--+-~6~02 .. ~-4--~0~3\.7-8~~-~50+-~~--~0).18~~ 
' 10.47 602.3 50>. 0. 

50>. 

~M 
~M 

502. 
503. 

4.4 . 502.' 
HO 503. 50 . 
4 40, 'M 503.4 50 . 7 
4,40,5 'M 502.9 50l.8 
4,40,59 'M 602.0 503.· 501.9 
4.4100 PM 602.0 504.2 50l.5 
4A1 01 PM 6019 502.5 502.2 0.7 

4A102 PM 602.0 502.4 5019 0.8 
4A103 PM 602.0 503. 501.9 0.8 
4,4104 601.8 502.5 50. 0.7 

~--~4·~·41~00~5~--+---~60 .. ~8-4--~50=21 .. ~3--~-~501~. --~---701.8~~ 
106 60 .. 8 501. 0.8 

4 4120 'M 

4A12! 'M 
4A122 
4A123 
4AL24 

M 
M 

•. 8 50 . 0.8 

L6 
601 
6015 
6015 
6015 
6014 
6013 

50 
502. 
50 . 
50 
50 
502.6 
5015 
5017 
502.2 

.7 

50 . 
602. 

www.yarmouthresearch.com 

.2 
2.0 
.4 

12.1 
.. 2 
.. 7 

502.3 
5010 
50 . 

1.0 

0.1 
0.1 
0.8 
0.8 
)8 
)8 

0.8 



Yarmouth Research and Technology, LLC 

Valve Description: Teadit Style 2236 
Cycle Number: 600 

Time 

53U9 
5n3o 
5n31 

, 3C ;41 
1;42 

'" ,,,, 
'•41 
';41 

5; 747 'M 
5; 7;48 

537A9 
5;37;5C 
5;37;51 
5;37;52 
5 37;53 
5;37;54 
5;37;55 PM 
5•37;56 PM 

598.7 
598.6 
598.6 

5' 
598.3 
5986 
598.4 
598.5 
598.4 
598.5 
591. 
591. 

59 :.4 
5: 
5: 
5: 
5: 
5: 3.4 
598.5 
598.3 
598.4 
598.5 
598.5 
598.4 
598.4 
598.5 
59 . 

59 . 
59. 
59. 
59. 
598. 
598.• 
598.8 
598.7 
598.5 

Pac~:;.~mp 

498.7 

49 . 
49 . 
498.8 
499.8 
498.7 
498.9 
498.4 
498.8 

499.3 
498.5 
498.3 
498.9 
497.9 
499.3 
499.5 
497.8 
499.3 
49: 
49: 

1.9 

499.9 
499.5 
499.5 
500.9 
498.9 

www.yarmouthresearch.com 

498.7 
,1 
•. 3 

497 
497. 
497. 
497. 
497 7 

1.8 

3.4 

1.7 

497 
496 
495. 
496. 
496. 
496. 
496. 
496.6 
496.8 

.3 

.3 

.5 

i.9 

.3 

496.6 
496.• 
495.5 
496' 

Date 6/9/2011 

0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.4 
0.3 
0.3 
0.3 

:.3 
0.3 
J.3 
1.3 
1.3 
1.3 
1.3 
).3 
).3 

497. ).3 
496.6 ).4 
496 ).4 

~-7----~-f---*"'"4'---4 
496.. 0.3 

•-> 0.4 



Yarmouth Research and Technology. LLC 

Valve Description: Teadit Style 2236 

Cycle Number: 600 

Tim• 

8 15cl8c >M 

8:150 
8:15:22 
8:15:23 AM 
81524AM 
8:15:25 
8:15 26 

5 27 

8: 

8 
8:15 'AN 
8:15:38 AM 
8>15:39 AM 
8:15:40 AM 

·15:41 AM 
.15A2 
%43 . 

:15:1 
15' 
%· 
% 

8:15: 
8:15' 
8:15:57 AM 

816:00 AM 
8:16:01 
8:1602 

'. 
:04 

:WLA 
:1612. 
'16:13 

8:16:14.\M 
8:1615 AM 
8:16:16 AM 
8:16:17 AM 

m3. 
i03.8 
603.6 
603.6 
603.7 
603.8 
603.7 

l.7 

603. 
603. 
603.6 
603.' 
603.6 
603.6 
303.6 
103.6 

60i. 
60:. 
603.6 
603.7 
603.8 
603.8 
603.5 
603.8 
603.6 
603. 
603.7 
603.6 

1.6 

603. 
603.' 
603.6 
603.5 
603.6 
603.6 
603.5 
603.7 

81.6 
81.2 
81 81 

81.0 8li.5 
81.0 85.2 
81 86.3 
81.0 8i 

:.3 8(. 

l2 
.3 
•.7 

8. 
81.5 
81.4 
80.8 
81.6 
80.8 

J.O 
l 2 

" 80. 
81. 
80.1 
81 
80. 
81.9 
82.8 
81.5 
82.4 
81.2 
80.6 

18 

81.9 
80.6 
81.3 

www.yarmouthresearch.com 

3.2 
l.2 

86.5 
86. 
8(. 
81. 

i.8 
i.6 
i.2 

85.5 
85.7 
85.7 
8·. 
8. 

5.5 
5.8 

85.9 
86.3 
86.1 

Date 6110/2011 

PP~v 

.0 

.0 
.. 0 
1.0 

.. 0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
.. 0 

1.0 
1.0 
1.1 



Yarmouth Research and Technology. LLC 

Valve Description: Teadit Style 2236 
Cycle Number: 650 Date 6/10/2011 

Time 
(d;;. F) ln>I~:.T;~P· PPMv 

(p•ig) 

598.8 84.3 84. .. 2 
598.9 84.8 84. .. 2 
598.8 88.8 84. .. 2 
598.7 83.8 84.• 1.2 

9:05 C'VI 598.7 84.6 85. 1.2 
lM 598.8 83. 1.2 

5! .. 2 .. 2 
.. 2 

.5 .. 2 

J8. 88.7 
i988 84. 

1:05:51 i98.8 84.8 85 
598.' 84.2 85. 
598. 84. 84 .. 2 
598.8 88.7 84. 
598.8 88.5 88. ..2 

9:05:56 598.7 84. 84. ..2 
9055' lM 598.8 83.9 85.2 1.2 

598.8 83.2 84.8 .. 2 
598.9 84. i.5 .2 

'""' 598.1 sa: '· . 
.9 .2 
.9 .2 

1.2 
•. .. 2 

:06· 
83.5 

i98.' :.7 
.3 
.8 

9.0614 A :.5 84.8 .2 
.I 84. 

9:06:16: 598.8 83.9 84.4 
9:06:17 598.9 839 84.' 

5988 82.8 84.6 
906:19< 598.8 84.4 85.1 
9:06:20 AM 598.7 83.5 85 .2 
9:06:21 AM 598.7 83.8 85.1 .2 

5987 83 .9 .2 
598.8 8• .6 .2 
598.' 8; .6 .2 

.9 .2 

.7 .2 

.3 
:32. .6 

598.8 84.0 
591 . 83.7 84. 
591 . 84.3 85. 

9:0636AM 59: 84.3 84.2 
.~ 59: 83.9 84.6 

.. 2 
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Yarmouth Research and Technology, LLC 

Valve Description: Teadit Style 2236 

Cycle Number: 700 Date 6/10/2011 

Time Pressure Packing Temp. Inside Temp. PPMv 

(psi g) (deg. F) (deg. F) Reading 

9:47:15A!vl 599.8 87.9 84.4 1.3 

9:47:16 AM 599.9 86.4 84.3 1.2 

9:47:17 A!vi 599.8 88.2 85.0 1.2 

9:47:18 A!vi 599.8 87.1 84.8 1.2 

9:47:19 A!vi 599.8 87.0 84.0 1.2 

9:47:20 A!vi 599.7 87.4 84.9 1.1 

9:47:21 A11: 599.8 87.0 85.4 1.1 

9:47:22 A!vi 599.7 86.6 85.7 1.1 

9:47:23 A!vi 599.8 87.2 84.8 1.1 

9:47:24 A!vi 599.8 88.0 85.5 1.1 

9:47:25 AM 599.8 86.6 85.1 1.1 

9:47:26 AM 599.8 87.2 83.7 1.1 

9:47:27 AM 599.7 87.0 84.7 1.1 

9:47:28 A...\1 599.8 86.9 84.8 1.1 

9:47:29 A!vi 599.8 87.5 84.1 1.1 

9:47:30 ANI 599.8 88.1 84.8 1.1 

9:47:31 AM 599,7 87.3 83,9 1.1 

9:47:32 A!vi 599.8 86.3 84.6 1.1 

9:47:33 AM 599.8 86.8 85.4 1.1 

9:47:34 A1V1 599.7 86.6 84.8 1.1 

9:47:35 AM: 599.8 87.8 84.6 1.1 

9:47:36 AIVI 599.7 86.5 83.7 1.1 

9:47:37 Al\1 599.9 86,8 84.6 1.1 

9:47:38 AM 599.8 87.2 84,1 1.1 

9:47:39 A1V1 599.8 87.8 83.7 1.1 

9:47:40 AM 599,6 86.3 84.7 1.1 

9:47:41 A!vi 599.7 88.1 85.0 1.1 

9:47:42 A!vi 599.8 87.4 84.4 1.1 

9:47:43 M1 599.7 86.3 84.6 1.1 

9:47:44 A...\1 599.9 86.4 85.5 1.1 

9:47:45 ANI 599.7 87.0 85.2 1.1 

9:47:46 Al\1 599.7 88.0 84.1 1.1 

9:47:47 Al\1 599.8 87.2 85,0 1.1 

9:47:48 AM 599.8 87.6 84.3 1.1 

9:47:49 AM 599.8 86.7 84.8 1.1 

9:47:50 A.\\1 599.8 86.4 84.1 1.1 

9:47:51 Al\1 599.8 87.0 84.6 1.1 

9:47:52 A!vi 599.7 86.6 84.6 1.1 

9:47:53 Al\1 599.8 88.2 84.3 1.1 

9:47:54 Al\1 599.8 87.1 84.0 1.1 

9:47:55AM 599.7 87.0 84.9 1.1 

9:47:56 AM 599.7 86.4 85,0 1.1 

9:47:57 A!vi 599.7 85.5 84.7 1.1 

9:47:58AM 599.8 86.8 84.9 1.1 

9:47:59 A..\1 599.8 87.5 85.5 1.1 

9:48:00 AM 599.8 85.9 85.8 1.1 

9:48:01 ANI 599.8 87.2 84.9 1.1 

9:48:02 .A...\1 599.8 86,6 85.6 1.1 

9:48:03 AM 599.7 87.2 84.8 1.1 

9:48:04AM 599.7 87.2 85.2 1.1 

9:48:05 AM 599.6 87.0 84,6 1.1 

9:48:06 AM: 599.8 86.6 84.3 1.0 

9:48:07 AM 599.9 86.7 85.5 1.0 

9:48:08 A!vi 599.8 87.0 85.3 1.1 

9:48:09 Al\1 599.8 87.9 84.6 1.1 

9:48:10 AM 599.9 86.8 84.5 1.0 

9:48:11 AM 599.7 87.1 84.4 1.0 

9:48:12 A.J.\1 599.7 86.8 85.0 1.0 

9:48:13 AM 600.0 87.0 84.6 1.0 

9:48:14AM 601.0 87.1 84.8 1.0 

Averages~ 599.8 87.0 84.7 1.1 
Maximum-> 1.3 
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Yarmouth Research and Technology. LLC 

Valve Description: Teadit Style 2236 
Cycle Number: 750 

Time 

10,26 
m26'42 
10,26 13 
10'26A4 
[0,26,45 
m26,46 
10,26,47 
W,2648 eM 
10'26,. \M 

\M 

1026' 

,o2Al 
mno3. 
mno4 
mnos. 
10,no5 
10,27,07 
10 27 08 eM 
10n09AM 
m2uo.\M 
mn1 \M 
10, \M 
10. \M 

,23 

'" 10 25. 

10'"''' 
10'2U8 
10,27 29 
mn3o. 
mns1 
mns2 

\M 

"" 

10'2U3. M 
l02U \M 
10, \M 

10, \M 

601. 
601 
601.2 
601.2 
601.2 
601.3 
60 . 
60 . 
61 

101. 
60 . 
60 . 
60 .. 2 
60 .3 
601.2 
601.2 
601.3 
601.2 
601.2 
601.4 
601.3 
601.2 
601.2 
601. 

601. 
601. 
601. 
601.2 
601.2 
601.2 
601.4 
601.8 
601.4 
601.4 

9C. 
90.2 
90.3 
90.8 
90. 
89.8 
89.2 

" 

J.5 
. 1 
'.3 
l.5 

90.7 
90. 
90.8 
89.9 
89.9 
89.8 
90.5 
904 
89.9 

).5 
l.O 
1.9 

104 
19.9 

89.9 
90. 
89.4 
89.7 
90.1 
90.3 
90 
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85. 

85. 
85.3 
84 6 
854 
85.9 
84.8 
85.3 

•. 3 

85. 
85. 
85 . 
85,, 
85., 
85.' 
84.1 
85.' 
85.5 
85.9 
84.8 
84.3 
85.4 
85. 1 

5 

.5 

84.1 
85.! 
86. 
85.5 
85. 
85.' 
85.1 

.5 

.5 
5 

.6 

.2 

Date 6110/2011 

1. 

.6 
1.6 
t.6 
1.6 
1.6 
1.5 

1.4 
.3 
.3 
.3 
.3 
.3 

1.3 
1.3 
1.2 
1.2 
1.2 
1.1 
1.2 
1.2 
1.2 

.3 

.2 

.2 

.2 

.2 

.2 

.2 

.2 

.2 
1.2 
1.2 

.2 

1.3 
1.6 



Yarmouth Research and Technology. LLC 

Valve Description: Teadit Style 2236 

Cycle Number: 750 Date 6110/2011 

Time PPMv 

12:36:53 'M 5f 16 49"& 04. 

12:36:54 'M 5C 16 4> 04. 

12:36:55 'M 5C 18 4 1.2 l3' 

12:36:56 'M 5C 18 1.2 03. 

12:36:57 PM 5C 18 '.5 04.2 

12;36 58 PM 599.8 498.3 503.4 

599 8 497.9 505 6 

f--~' ''='"'o~~-+-='"·"---jf----""" 4981.'-::-.7-+-----'!"'"-.. 2 --+----"-'· 7±---l 

f--~· '='7'""-!,o~-+-7"59 "'--+--"'"'""''7-··~o-+-------7 >.7 

12; 'M 

12:37;0 
12;37; 
12;3711 p' 
12;3U2 P!V 
12;37;13 PM 
123U4PM 

;371 PM 
;37;1 'M 

1.8 
19.8 
19.8 
198 
19.8 

600.0 
599 8 
5999 
59 
59 
59 
60 

1.9 
19 

49 1.3 
48 . 3.6 
4£. <02.8 ) 

48 . ·03 5 
500. 503.8 1. 

4979 504.5 1. 

499.4 504.1 1. 

499.5 503.3 1. 

499.5 1.0 1.7 

499. 1.9 1.7 

JO. 
1. 

,QO )3. 
,QQ. )3.4 

12 'us 99. l3. 2. 

99. 104. 2. 

12:37:30 p, 1.8 499. 103.2 2. 

12;3731P' 500. 5043 2. 

12;37;32 PM 600. 500.2 504.3 2. 

600 499.6 503.4 2. 

2;37;3. PM 601.2 500.5 504.3 2. 

2;37 3 PM 60 . 500.4 504.2 2. 

f--~·"c73~·~-+-~6o~. --+-~'~oo>~ .. '7-+-~~.6~-+--~2 .. _~ 

~~~~
~ ~u~f~¥~~59 ~· -+---C 17"'··';--'2---1-----'!'"'7--+--72 .. "---l 

2;1 l Pl 
.2;3' 
2;37;· 
2:3714 

12;371• 
12;37 48 
12;37149 p' 
12;371 'PM 
12;37;E PM 

6010 
6010 
600.0 
599.8 
600.0 
600.1 
600.0 
600.1 
599.9 

>.9 2. 

1.3 

500. 
499. 
498. 
500. 
499. 
498.6 
498.7 
499.7 
499,5 
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503.8 
504.2 
504.0 
504.6 
503.8 
>04.5 
>03.6 

503,9 
'_, 

2.4 
2.4 
2.5 
2.5 
2.5 
2.5 

~ 



Yarmouth Research and Technology. LLC 

Valve Description: 'l'eadit Style 2236 
Cycle Number: 800 Date 6/10/2011 

Time 

le2U7PM 
L27o38PM 
L27e39PM 

L27e50 
le27 51 
L27e52 M 
l27e53 CM 
lei 
le2HE PM 

e27 CM 

le 

>PIV 
L2 e PI 

le28el7 'M 
L28J 'M 
le28el9 'M 

28e2l 
28 3( 

BeE 
BeE M 

PPMv 
(p•ig) 

603.7 499. 50L2 2.3 
603.8 498. 500.6 2.2 
603.8 499.5 500.2 2.2 
60•. 498. 500.2 2.2 
60:~. --~--~49~·~-+--~~--+---~2~ .. 2~~ 

2.2 

l4.· 
J3.9 
]3,9 

603,9 
603.9 
603.8 
603.8 
504, 
603,9 

1.9 
)4,> 
)4, 

i,2 
i.2 

604,2 
604,2 
604. 
604.2 
604, 
604.2 
604,1 
604, 

304, 
604. 
604 .2 
604,2 
604,2 
604.0 

49 . 

" ) 8 
499.5 
499. 
500.5 
499. 
498.9 
4988 
499. 

l.5 
l4 
1.4 
),9 

499.' 
500,2 
499.8 
499.7 
50], 
499.3 
500,7 
501.8 

99.1 
l9.1 

1.3 
)9,7 

499.4 
500.8 
499.7 
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500. 
500.2 
499,8 
499.8 
5002 

),8 

).9 

50 ' 
501' 
50>. 
49".8 
501. 
500,7 
500.2 
5008 
5( .. 3 

1.8 
1,3 

5( 
5( 
5( 1,0 
5( 1.5 
50 ,5 
50( 1.4 
499.8 
500,9 
500.3 

~~ 

2. 

2, 

2, 

2. 
2. 
2, 

2. 

2.> 
2,1 
.. 9 
.. 9 
.. 9 
9 

2. 
2:3 



Yarmouth Research and Technology. LLC 

Valve Description: Teadit Style 2236 

Cycle Number: 850 

Time 

2c20 
220c18 
2c20c19 'M 
2c20c20 'M 
2c20c21 
2c20 22 

c20c23 
24 

2c20. 
2c20. 'M 
220c 'M 
2c20c34 'M 
2c20c35 'M 
2c20c36 
220 37 
2c20 38 
2c20c39 

2:10c5 PM 
2110 5 PM 
220c53 PM 
2c20c54 PM 
2c20c55 PM 
2c20c56 PM 
2c20c57 
2c20c58 

lc59 

. 11.07 
!cOS 

'llc09 'M 
2c2UO 'M 
2c2U 'M 
22U2PM 
2c2U3PM 

601 
600.9 
601. 
601. 
601. 
601. 
601.2 

.. 0 

.. 0 
60 .0 
60 .. 1 
600.9 
60 1.2 
601.1 
601.0 
60 .. 2 
60 .. 1 

)9 
.2 

1.2 

601.2 
601. 
601.3 
601.3 
601.2 
601. 

31.2 
.. 3 

.. 2 
101.4 

60 
60 .. 3 

60 .. 3 
60 .. 1 
601.1 

500.1 
100.0 

499.4 
·00.4 
.989 

498.9 
499.0 
499.9 
499.6 

5( . 

499. 
499 . 
499 . 

.2 
1.0 
1.5 
1.3 
18 

8 
502.9 
50 
50 

499.9 51 1.9 
500.3 51 1.2 
500.7 51 1.2 
498.9 51 
499.9 502 7 
499.8 503.5 

Date 6/10/2011 

I. 
I. 
I. 
1.1 

.1 
.. 1 
.. 1 
.. 1 

·~··' --4-~5~01~--4---~--~ 
50:"'-' --4---~--~ 
501. 

4' 
4 

499.9 
499.0 
499.9 
499.7 
499.9 
4989 
'99.7 
99.7 

499.6 
500 . 
498.9 
498.4 
500.3 
499.3 
499.3 
499.4 
499.6 

501. 

1.5 
1.2 
l.O 

5• 1.4 
5· .6 

:.2 
502.5 
502.9 
50 . 
50 
50 

1.2 

1.5 

l3.3 
1.5 

501.7 
501.2 
501.5 

'-> 

1.0 
.0 

.. 0 

1.0 
1.0 
.. 0 
.. 0 

1.0 
1. 
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Yarmouth Research and Technology, LLC 

Valve Description: Teadit Style 2236 
Cycle Number: 900 Date 6/10/2011 

Time Pressure Packing Temp. Inside Temp. PPMv 
(psig) (deg. F) (de g. F) Reading 

3:41:50 PM 600.0 499.2 502.3 1.4 
3:41:51 PM 600.1 499.5 502. 1 1.4 
3:41:52 PM 600.1 500.3 503.1 1.4 
3:41:53PM 600.0 499.5 501.8 1.4 
3:41:54 PM 600. 1 498.9 502.6 1.4 
3: 41:55PM 600.1 499.9 502.7 1.4 
3:41:56PM 600.1 500.5 502.0 1.4 
3:41:57 PM 600.2 500.2 501.3 1.4 
3:41:58 PM 600.0 500. 1 502.4 1.4 
3:41:59 PM 600.0 498.6 502.9 1.4 
3:42:00 PM 600.1 500.4 502.3 1.4 
3:42:01 PM 600.1 499.3 502.4 1.4 
3:42:02 PM 600.0 498.9 501.5 1.3 
3:42:03 PM 600.3 499.8 503.2 1.3 
3:42:04 PM 600.0 500.0 502.6 1.3 
3:42:05 PM 600.3 499.3 502.9 1.3 
3:42:06 PM 600.0 498.9 502.5 1.4 
3:42:07 PM 600.1 500.5 502.5 1.4 
3:42:08 PM 600.0 500.0 502.0 1.4 
3:42:09 PM 600.0 500.5 502.5 1.4 
3:42:lOPM 600.0 499.0 502.0 1.4 
3:42:11 PM 600.3 500.8 501.8 1.3 
3:42:12 PM 600.3 499.0 502.6 1.3 
3:42: 13 PM 600.1 498.9 502.7 1.3 
3:42:14 PM 600.1 499.0 502.7 1.3 
3:42: 15 PM 600.2 499.9 503.7 1.3 
3:42:16 PM 600.1 500.3 503.3 1.3 
3:42:17 PM 600.1 499.5 502.9 1.3 
3:42:18PM 600.1 498.8 501.5 1.3 
3:42: 19 PM 600.2 499.6 502.4 1.3 
3:42:20PM 600.1 500.2 503.0 1.3 
3:42:21 PM 600.2 500.5 502.9 1.3 
3:42:22 PM 600.0 500.7 502.7 1.3 
3:42:23PM 600.1 498.9 501.8 1.3 
3:42:24 PM 600.0 498.5 502.8 1.3 
3:42:25 PM 600.2 499.7 502.7 1.3 
3:42:26 PM 600.1 499.5 502.7 1.3 
3:42:27 PM 600.2 500.1 503.0 1.3 
3:42:28 PM 600.1 499.7 502.2 1.3 
3:42:29 PM 600.1 498.7 502.3 1.3 
3:42:30PM 600.2 499.5 502.3 1.3 
3:42:31 PM 600.0 498.7 501.1 1.3 
3:42:32 PM 600.1 499.2 503.3 1.3 
3:42:33 PM 598.9 499.2 503.4 1.3 
3:42: 34 PM 600.1 499.0 503.3 1.3 
3:42:35 PM 600.0 499.6 502.4 1.3 
3:42:36 PM 600.1 498.8 502.7 1.8 
3:42:37 PM 600.1 499.9 502.3 1.3 
3:42:38PM 599.9 499.3 502.5 1.3 
3:42:39 PM 600.0 499.5 503.6 1.3 
3:42:40PM 600.0 498.3 503.1 1.3 
3:42:41 PM 600.0 499.7 503.9 1.3 
3:42:42 PM 600.1 498.4 502.6 1.3 
3:42:43 PM 600.0 499.2 502.6 1.3 
3:42:44 PM 600.0 498.3 502.2 1.3 
3:42:45 PM 600.0 499.2 502.9 1.3 
3:42:46 PM 600.1 499.0 502.2 1.3 
3:42:47 PM 600.1 500.1 502.2 1.3 
3:42:48PM 600.0 499.4 502.5 1.3 
3:42:49PM 600.0 499.5 502.6 1.3 

Averages-> 600.1 499.5 502.6 1.3 
Maximum.-> 1.4 
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Yarmouth Research and Technology. LLC 

Valve Description: Teadit Style 2236 

Cycle Number: 900 Date 6/13/2011 

Time 
(p,;g) (de g. F) -• '"'i::.~;~P· 

PPMv 

596. 69.2 68.7 1.0 

596.2 709 69.9 1.0 

8 29,37 AM 595.8 70.3 69.8 0.9 

596. 70.0 69.4 .0 

596. 70. 69.6 0.9 

69.£ 1.5 0.9 
1.9 

8'2 AI LO 
821A8Al 5 1.2 

59112 6. 

596.3 69.5 1.8 

596.3 69.5 l9.0 

596.2 69.6 l9.4 

1953 M 596.2 70 69.2 0.7 

· 9,54 M 596.2 69.• 68.8 )6 

55 1.2 l.3 0.6 

.2 39. 0.7 

59 . 

).4 

).2 1,0 3.9 
•.6 ·.2 

83' 5! •.5 .. 7 1,5 

83001A 596. 11 9.6 1.5 

596.3 >.1 •.3 0.6 

s,ao,, >A.'! 596. 70.o 19.1 o.5 

8 30 I AM 596. 70.3 10.4 0.4 

3,30,12AM 596.2 70.7 >.2 0.4 

130,13 ,\M 596.2 69.9 69.1 0.4 

~--~'~10~,1~4·~--+-~l~6i .. ~3~~~6~9.1 __ -+---~691~ .. 12 __ +---~1~.4~ 

15. l6.2 691 69.1 0.4 

59€. 
596.1 
596.1 
596. 
596.2 

1.2 
1.2 
1.2 

L2 

70. 
69.4 
693 
70. 
70. 
69. 

69.1 
69.1 
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19.8 
l8.7 
19.1 
70.4 
69.6 
68.4 

1.9 
1.7 

1.3 
1.3 

0.1 

0. 
0. 
0. 
0. 

1.0 



Yarmouth Research and Technology. LLC 

Valve Description: Teadit Style 2236 
Cycle Number 950 Date 6/13/2011 

Time PPMv 

74. 

6.8 

M 602.3 1.5 L2 .2 
I. AJ 60 :.3 1.3 1.5 2.2 

:1350 602.4 75.8 1.3 1.2 
:13:51 602.4 77.2 73.1 1.2 

9:13:52 602.4 76.7 72.7 2.2 

·13:5• "' 602. 1.3 2.2 
13:1 \.M 60 1.7 2.2 

3 15.1 
:.4 

91405- '.0 ,1.4 
91406Al 1.0 .1.6 
:1407 .3 76.1 1.2 2.2 
:1408 :.3 76.8 :.6 1.2 
14:09 602.6 76.6 73.3 2.2 

:1410 602.4 76.6 72.0 2.2 
9:14:1 602.3 75.8 73.4 2.2 
914:12 602.2 77.4 72.5 2.2 
9:1413\M 6023 770 722 2.2 
9:14:14 "' 602.3 76.2 1.6 2.2 
914:15 \.M 602.3 76.6 3.2 2.2 
:14:H \M 602. 7i .. 8 2.2 

.3 
:.3 

36 
lAl 2.3 76.4 73. 1.0 

75.9 734 
: 14:33 602.3 76.9 71.8 2.: 
: l4:34 602.3 76.8 73.2 2.0 
14:35 602.3 76.1 74.4 2.• 

.~ 2.3 
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Yarmouth Research and Technology. LLC 

Valve Description: Teadit Style 2236 

Cycle Number: 1000 

Time 

j)06<1 <AM 
0;061 AM 

om: 
0:062 
.0;06:: 
1Q,Q6;27 
10:06:28 1M 
1006:29 AM 
1(; (3( 1M 

. 0( . A1 

0;( 

.00 . 
1Q,Q64 
10 06<42 
10:06 43 A1 
100644M 

1;06 4 ; iL'\1 

6;4 

., (5. 

'M 

'(9 

0;0' 
10;07:02. 
10;07;03 AI\ 

10:07:04AM 
1007:05 AM 

07<0 AM 

'170 AM 

.0;0 l5. 
10;0' .l6. 
10;0 
10;0 .l8 
10;07;19. 
10.07<20 A1 

1.4 
'.5 
1.3 

597 2 
597.4 
597.3 
597.4 
597. 

1.3 
1.2 
1.4 
1.3 

597.4 
597.3 
597.2 
597.3 
597. 
597. 

5! 

5 '.3 
'.3 

59 '.3 
59 '.3 
597.4 
597.3 
597.3 
597.4 
597 
>97 
.97 

c2 
'.3 

59 '.4 
59 !,3 
59 '.4 
59 1.3 
597.2 
597.2 
597.3 

13().6 
8!.8 
81.3 
81.6 
81. 
81.1 
81. 
8(. 
8(. 
8(. 

8 . 
79. 
80. 
82.5 
82.2 
80.8 
80.5 
80.9 
8. 
8 

81. 

].6 
10.3 
10.7 
81.6 
81. 
80.9 
81. 
82.4 
8 
8> 
81 

1.8 
<.8 

81.3 
80.7 
8]. 
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74.7 
75.2 
76.3 
74.7 
75.2 
75. 
75. 

•.3 

75. 
75. 
74.8 
75.3 
74.3 
74.7 
75.6 

1.7 
1.9 

75. 
74. 
75. 
75.2 
74.9 
74.4 
74.3 
74.7 

75. 
74. 
74.4 
74.4 
75.8 
76.2 
75.3 
748 

_75,<1_ 

Date 6/13/20ll 

1.5 
I. 
1. 
1. 
I. 
1.4 
..4 
.. 4 
.3 

1.2 
1.2 

I. 

1. 

0.9 
1.0 
1.0 
0.9 
0.9 
).9 
0.9 

0. 

o.: 

0.8 
1.8 

0.8 
1.8 

,I,l 
•-> 1.5 



Yarmouth Research and Technology. LLC 

Valve Description: Teadit Style 2236 
Cycle Number: 1050 Date 6/13/2011 

Time Pressure Packing Temp. Inside Temp. PPMv 
(psi g) (deg. F) (deg. F) Reading 

10:58:07 Arv1 603.3 86.8 78.0 0.6 10:58:08 Arv1 603.3 85.3 78.4 0,6 10:58:09 AM 603.8 85.3 77.7 0,6 
10:58:10AM 603.2 84.5 77.7 0.6 10·.58:11 A.\1 603.4 85.5 78.8 05 10:58:12AM 608.3 85.6 78.1 0.5 10:58:13 Ai\1 603.2 85.4 78.3 0.5 10:58:14 Arv1 603.3 84.2 77.1 0.5 10:58:15 AM 603.3 84.8 77.5 0,5 
10:58:16 Arv1 603.4 84.8 77.2 0.4 10:58:17 Arv1 603.5 85.6 78.2 0.4 10:58:18 Arv1 603.3 85.8 77.9 0.4 10:58:19.<\M 603.3 85.8 78.7 0,4 
10:58:20AM 603.3 84.7 77.0 0.4 10:58:21 AM 603.2 84.8 78.4 0.3 10:58:22 AM 603.4 85.6 78.1 0,1 10:58:23AM 603.3 84.7 78.8 OJ 10:58:24 AM 603.3 85.6 77.9 0.2 10:58:25AM 603.3 84.9 78.1 0.2 10:58:26 AM 603.3 84.6 77.0 0.2 10:58:27 AM 603.3 85.1 79.2 0.2 10". 58: 28 A.J\1 603.4 84.7 79.0 0.1 10:58;29AM 603.2 85.8 78.3 0.1 10:58:30 AM 603.2 85.9 77.2 0,0 

10:58:31 Arv1 603.3 85.7 78.3 0.1 10:58:32 AM 603.3 84.3 77.1 0.1 10:58:33 AM 603.4 86.3 77.9 0,1 10:58:34 AM 603.3 85.8 78.0 0,1 10:58:35 AM 603.3 85.6 78.5 0,1 10:58:36AM: 603.3 84.8 78.8 0.0 10:58:37 AM 603.8 85.6 77.7 0.1 10:58:38AM 603.3 84.9 78.7 0.1 10:58:39AM 603.2 85.5 77.7 0,1 10:58:40 AM: 603.3 85.0 77.2 0.0 10:58:41 AM 603.3 86.1 77.5 0,1 10:58:42 AM: 603.4 85.2 78.5 0.0 10:58:48 AM 608.4 86.1 78.7 0.0 10:58:44 Arvl 608.4 84.4 77.2 0.1 10:58'.45 ~A.M 608.3 86.0 77.8 0.2 10:58:46 AM: 603.2 85.4 78.0 0.1 10·.58:47 AM 603.2 85.4 77.9 0,2 10:58:48 AM 603.8 86.3 77.9 0.2 10:58:49AM 603.3 85.2 78.6 0.3 10:58:50 Al\1 608.2 85.0 78.1 0.3 10:58:51 AM 603.3 84.4 77.4 0.3 10:58:52 Ar.\1 603.3 85.3 77.0 0.4 10:58:53 AM: 603.5 83.2 77.6 0.4 10:58:54 AM 603.3 83.3 77.3 0.5 10:58:55 AM 603.4 85.0 77.0 0.5 10:58:56 AM 608.2 86.4 78.3 05 10:58:57 AM 608.4 84.4 78.0 0.6 10:58:58 AM 603.8 85.6 78.9 0.6 10:58:59 AM: 603.3 85.1 77.9 0.7 10:59:00 AM 603.2 84.7 77.5 0.7 10:59:01 AM 608.2 84.9 78.0 0,8 10:59:02 AM 603.2 84.6 78.5 0.8 10;59:03 .AM 603.3 85.3 78.1 0,8 10:59:04 AM: 603.2 85.1 78.5 0.8 10:59:05 AM 608.3 85.4 77.7 0,9 10:59:06AM 603.2 84.8 78.1 0.9 Averages-> 603.3 85.2 78.0 0.4 
Maximum-> 0.9 

www.yarmouthresearch.com 



Yarmouth Research and Technology, LLC 

Valve Description: Teadit Style 2236 
Cycle Number: 1050 

Time 

L2841 PN 
L28,42 PM 
L28'43 PM 
L2M4PM 

L2!' 
~;: ·oz .. 
L: ,53 
1,: ,,54 
11 

L28 59 PM 
1 .. 2e .. oo PM 
1'29'0. PM 
129,02 PM 
129,03 PM 

1,29,16 
1,29,17 
L29,18 
L29,19 PM 
1,29,20 PM 
129'21 PM 
L29,22PM 

;-> 

599.7 
599.3 
599.4 

sc. 
5f. 
599.6 
599.5 
599.6 
599.3 
599.6 

99.6 

600.0 
600.1 
599.9 
600.0 
599.9 
600.0 
599.8 
600.0 
599.8 

99.9 
600. 
600. 
599.9 
600. 
600. 

500.4 
499. 
498.8 

4 1.3 
16 

49,.1 
499.4 
498.7 
499.5 
498.9 
499.1 

41 
41 l.9 
5I 1.2 
41 

4988 
499.6 
499. 
499.3 
498.9 
499.6 
499.2 

l.3 
1.4 

19.' 
18.' 
19.4 

498.8 
498.5 
500.0 
499.5 
499.6 
499.6 

www.yarmouthresearch.com 

508.8 
508.1 
507.6 

509. 
509.2 
509 .. 
508.4 
508.3 
508.2 

).6 
J.O 

51 l.O 
5 1.1 
51 14 
508.0 
508.8 
508.9 
509.2 
508.0 
508.4 
508.3 

109. 
109. 
109. 
108.4 
509. 
508.4 
508.8 
5076 
508.4 
508.5 

Date 6/13/2011 

PPMv 

2.2 
2.1 
2.1 
2.0 
2.0 

2.8 
2.6 
2.4 
2.3 
2.3 
2.2 
2. 
2. 

2.3 
2.3 
2.3 
2.2 
2.2 
2.2 
2. 
2.2 
2. 

2.2 
2.2 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 

2.8 



Yarmouth Research and Technology, LLC 

Valve Description: Teadit Style 2236 
Cycle Number: 1100 

Time 

3 3· 
33419P1 
3o34o20 PM 
334o IPM 
3o34o22 
3o34o 
3o34 24 
3 3425 

334o28 PM 

• .43 
o 14A4Pl 
o 14o· 
'14> 

3o34o• 
334o• 
3o34A9 

'M 

599.0 
599.0 
598.9 
599.1 
598.9 
599.0 
598.9 
599.0 
599.0 

599. 
598.9 
598.9 
599. 
598.9 
599. 
599.0 
598.9 
599.0 

19 

599. 
599. 
599.1 
599.2 
599.2 
599. 
599 .. 

49[ 
49C 
499.1 
499.5 
499.0 
499.2 
.99.2 

499.4 
499.3 
499.5 
499.5 
498.8 
499.8 
498.8 
499.2 
499.4 

499.6 
498.9 
499.8 
500.2 
499.8 
500.2 
499.4 
500.3 
499.0 
500.3 
500.2 
499. 

www.yarmouthresearch.com 

51 
50 1.1 
50l.O 
510.1 
510.2 
509.2 
509.6 
509.3 

1.8 

50 
50 

1.6 
1.6 

508.4 
509.6 
510.2 
509.4 
509.2 
509.2 
509.4 
509.5 
510.4 

1,6 

>.8 
1.0 

51{1.2 
5W.O 
509.8 
509.0 
509.5 
509.9 
51{1.2 

.8 

.8 

" 
.6 

Date 

i-> 

6/13/2011 

1.5 

.. 2 
.a 
.a 
.3 

. .4 

..4 
5 

.. 5 

.. 5 

..4 
.4 
.4 
.3 
.3 

.. 3 

.. 3 
.3 
3 

.. 5 

.. 5 

..5 

..5 

.. 6 
.5 

.. 5 

.. 5 

.. 5 

.. 4 
.7 



Yarmouth Research and Technology. LLC 

Valve Description: Teadit Style 2236 

Cycle Number: 1150 Date 6/13/2011 

Time Pressure Packing Temp. Inside Temp. PPMv 

(psig) (deg. F) (deg. F) Reading 

4:26:41 PM 601.0 499.2 507.2 1.3 

4:26:42 PM 600.9 499.4 508.5 1.3 

4:26:43 PM 601.1 499.1 507.8 1.2 

4:26:44 PM 600.9 499.4 507.5 1.2 

4:26:45 PM 600.9 499.5 507.4 1.3 

4:26:46 PM 600.9 499.6 507.6 1.2 

4:26:47 PM 601.1 499.4 507.6 1.2 

4:26:48 PM 600.9 499.4 507.8 1.2 

4:26:49 PM 601.1 500.5 508.4 1.2 

4:26:50 PM 601.1 499.6 508.7 1.2 

4:26:51 PM 601.0 499.2 508.0 1.2 

4:26:52 PM 601.0 498.9 506.7 1.2 

4:26:53 PM 601.0 499.2 506.8 1.2 

4:26:54 PM 601.1 499.4 506.8 1.2 

4:26:55 PM 600.9 500.1 507.6 11 

4:26:56 PM 601.0 499.0 507.7 11 

4:26:57 PM 601.0 499.3 507.8 11 

4:26:58 PM 601.1 499.2 507.4 11 

4:26:59 PM 601.1 500.6 507.6 11 

4:27:00 PM 601.0 500.2 507.8 11 

4:27:01 PM 601.1 500.3 507.9 u 
4:27:02 PM 601.0 499.4 507.1 11 

4:27:03 PM 601.0 499.2 507.3 11 

4:27:04 PM 601.0 499.7 507.5 11 

4:27:05 PM 600.9 499.5 506.9 1.1 

4:27:06 PM 600.9 499.1 507.2 1.0 

4:27:07 PM 601.1 499.7 507.4 1.0 

4:27:08 PM 601.0 499.5 507.7 11 

4:27:09 PM 601.0 500.5 507.2 1.0 

4:27:10 PM 600.9 499.1 507,7 u 
4:27:11 PM 601.1 499.6 507.6 u 
4:27:12 PM 600.9 499.8 506.8 u 
4:27:13 PM 601.1 498.6 506.6 11 

4:27:14 PM 601.0 499.6 508.0 1.1 

4:27:15 PM 601.1 501.1 508.2 1.1 

4:27:16 PM 601.0 499.6 506.9 1.2 

4:27:17PM 601.1 498.8 507.2 1.2 

4:27:18 PM 601.1 500.4 507.9 1.2 

4:27:19 PM 601.0 499.4 507.2 1.2 

4:27:20 PM 601.1 500.2 508.8 1.2 

4:27:21 PM 601.1 500.0 507.4 1.2 

4:27:22 PM 601.0 499.9 507.4 1.2 

4:27:23 PM 601.1 499.6 506.9 1.2 

4:27:24 PM 601.1 499.2 508.4 1.2 

4:27:25 PM 601.2 500.6 508.3 1.2 

4:27:26PM 601.0 500.0 507.8 1.2 

4:27:27 PM 601.1 498.6 507.7 1.2 

4:27:28 PM 601.0 498.6 506.9 1.2 

4:27:29 PM 601.1 500.6 507.5 1.1 

4:27:80 PM 601.1 499.7 508.8 1.2 

4:27:31 PM 601.1 498.8 507.1 1.1 

4:27:32 PM 601.0 499.4 507.5 u 
4:27:33 PM 601.2 500.0 508.0 1.2 

4:27:34 PM 601.2 499.6 508.8 1.2 

4:27:35 PM 601.0 498.9 507.0 1.2 

4:27:86 PM 601.1 499.2 508.1 1.2 

4:27:37 PM 601.1 499.5 507.8 1.2 

4:27:38 PM 601.1 500.4 508.2 1.2 

4:27:39 PM 601.2 499.3 507.2 1.2 

4:27:40 PM 601.1 499.5 508.6 1.2 

Averages-> 601.0 499.6 507.6 1.2 
Maximum-> 1.3 

www.yarmouthresearch.com 



Yarmouth Research and Technology, LLC 

Valve Description: Teadit Style 2236 
Cycle Number 1200 

Time 

•.6 
•.4 

5 18,24PM 59 7.3 500. 

5,18,26 597.2 499.7 
5' 18,27 597. 500 
,,,8,28 597.2 500. 

d8 30 PM 7.2 49L 

·.391 
8.40 I 

. 8.41 

5 8.43 p, 

5 18.46 

5J ''08 
5' 091 

.2 

597. 
597. 
597. 
597. 
597. 
597. 
597. 
597. 
597.• 
597. 
59 . 

597. 
597.: 
597. 
597. 
597. 
597. 
5E 1.2 

1.8 
7.3 
1.2 

5 .1 

. 6 
4 

498. 
<99. 
199 . 
199. 
1998 

500.3 
500. 
499.2 
498.8 
499. 
499.5 
499.8 
499. 
499. 
49!. 
45 

49 1.5 
4S. 
50 
500. 
499. 
499.7 
499.4 
499.2 
499.· 
49(. 

49 . 

~. 
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50 
50. 
50 A 
50 •. 0 
501. 
50•.4 
505.0 
504.6 

3.9 

5[ . 
5( . 
5[ . 
5[ . 

504. 
505. 
504.6 
504 
504.2 
504.8 
5046 
504.9 
5046 

12 
•.4 

1.9 

5( . 

5( . 
5C . 
50 . 
50. 
50 . 
504.9 
505.9 
504.4 
505.4 
504.7 
5052 

; 8 

Date 6/13/2011 

PPMv 

18 
0.8 
18 
0.8 
0. 

1.8 
1.8 
18 
0.8 
1.8 
1.8 
0.7 
1.7 

17 
•.7 

1.8 
1.8 
1.8 
1.8 

0. 

.~ 0.9 



Yarmouth Research and Technology. LLC 

Valve Description: Teadit Style 2236 
Cycle Number: 1200 

8'2355AM 

82357 AM 

8203. 
8 !U4 

8'2428AM 
8,24,29 ""'~~ 

603.2 
603.1 
603.1 
603.1 
603.1 

03.3 

603. 
603.2 
603. 
603. 
603. 
603. 
603. 
603.2 

1.0 

.0 
603.2 
603. 
602.9 
603. 
603.2 
603.2 

03. 
03. 

3.2 
603. 
603.2 
6030 
603.1 
i03.1 

1.2 
u 

1.1 

85. 
85.6 
84.8 
83.9 
84.7 
85.2 
84.9 
84 

85.0 
85.4 
84.4 
84.4 
85.5 
84.8 
84.8 
84.3 
85.2 

.9 

84.6 
84.4 
84.5 
85.0 
83.9 
84.8 
83.7 
84.7 

84.4 
85.3 
85. 
85.2 
84.7 
85.5 
84.7 

www.yarmouthresearch.com 

89.' 
90.4 
912 
91. 
90.8 
90. 
90. 
90. 

l1 
c2 
1.0 

91.0 
90 8 
91 
90.5 
90.8 
90.3 
91. 
90 
90 

'.9 
1.6 

.4 
90.4 
89.3 
90 
8C 
91 

.. 8 
16 

908 
91 
91.0 
89.9 
9!. 
90.7 
90.5 

Date 6/14/2011 

1.8 
1.9 
L9 
1.0 
1.0 
2.1 
2.1 
2.1 

2. 
2. 
2. 
2. 

2. 
2. 
2. 
2.0 
2. 

2.0 
2.0 
2.0 
2.1 

2.' 
2.• 

L9 
L9 
1.9 
2.0 
1.9 
2.0 
2.0 
2.1 



Yarmouth Research and Technology, LLC 

Valve Description: Teadit Style 2236 
Cycle Number: 1250 

Time 

9' l346 AJ 

na 48 

'' 

92UOA 
92Ui AM 

924,14AM 
924,15AM 
9.20( \M 

9,2 "" 

"" "' "' 

604.4 
604.4 
604.4 
604.4 
604.3 

04. 

'04.4 
'04.3 

604.4 
604.4 
604.5 
604.4 
604.3 
604.3 
604.4 
6( 

604.2 
604.5 
604.3 
604.4 
604.4 
604.3 
604.4 
6044 

J4. 
604. 
604. 
604. 
604.4 
604.4 

92.3 
91.4 
92. 
9l.5 

93.4 
92. 
91.9 
92.7 
92. 
92. 
92. 
91.9 
91.9 
93.3 

.. 2 
l2.6 

'.4 
.. 9 

92.8 
91.9 
92.2 
91.7 
93.2 
91.0 
91.6 
92.9 

u 
L4 

91.1 
91.6 
91.6 
92.1 
92.1 

www.yarmouthresearch.com 

92. 
91.9 
91.6 

[5 

91. 
91. 
92. 
90. 
91.7 
93.' 
91.6 

'2 

8 
4 

91 
91. 
91. 
91. 
92 
92.< 
91 
91.6 
92.6 

.9 

.2 

.9 

.2 

91 
93.0 
91.8 
92. 
92.0 
91.0 
91.9 
91 
91 
91 

Date 6/14/2011 

1.6 
.6 

6 
.6 
.6 

.6 
1.6 
1.6 
1.6 
1.6 
1.6 
l.6 
l.6 

l.6 
[6 

L6 
L6 
L6 
L6 
L6 
L6 

[6 

L6 
l.6 
L6 
l.6 
l.6 



Yarmouth Research and Technology. LLC 

Valve Description: Teadit Style 2236 

Cycle Nu her· 1300 m 
Date 6/14/2011 

Time Pressure Packing Temp. Inside Temp. PPMv 

(psig) (deg. F) (deg. F) Reading 

10:16:26A1\1 597.8 94.9 90.3 68 

10:16:27 AM 597.9 95.5 90.6 6.7 

10:16:28AM 597.7 95.4 90.2 6.7 

10:16:29AM 597.7 95.5 90.1 6.7 

10:16:30 AM 597.8 94.7 90.1 6.7 

10:16:31AM 597.9 94.0 89.9 6.7 

10:16:32 AM 597.8 94.7 90.2 67 

10:16:33 AM 597.7 94.4 90.0 6.7 

10:16:34 AM 597.8 94.4 90.1 6.6 

10:16:35 A...l\1 597.9 94.2 90.2 67 

10:16:36AM 597.8 95.0 89.7 6.7 

10:16:37 A,\11 597.9 94.5 91.0 6.7 

10:16:38 AM 597.9 95.1 90.4 6.7 

10:16:39 AM 597.9 94.3 90.8 6.8 

10:16:40 AM 597.9 94.0 91.2 6.7 

10:16:41 AM 597.7 94.9 91.4 6.8 

10:16:42AM 597.9 94.7 89.4 6.7 

10:16:43 AM 597.9 96.3 89.8 6.6 

10:16:44 AM 597.9 94.8 89.7 6.7 

10:16:45 AM 598.0 95.1 90.7 6.7 

10:16:46 AM 597.8 94.5 90.3 6.8 

10:16:47 AM 597.8 94.6 90.4 6.7 

10:16:48 AM 597.7 94.8 90.8 6.7 

10:16:49 AM 597.9 95.2 91.4 6.7 

10:16:50 A...\1 597.9 94.3 90.4 6.7 

10:16:51AM 597.8 95.2 89.7 6.8 

10:16:52 AM 597.8 94.4 89.9 6.8 

10:16:53 AM 597.9 93.4 91.2 6.8 

10:16:54&\:1 597.8 93.8 90.8 6.8 

l0:16:55AM 597.7 94.0 90.3 6.8 

10:16:56 A..\1 597.9 94.4 90.3 6.8 

10:16:57 AM 597.7 94.7 90.4 6.8 

10:16:58 A...\1 597.8 94.8 90.5 67 

10:16:59 AM 597.7 95.6 89.2 6.8 

10:17:00AM 597.8 95.1 90.5 6.8 

10:17:01 AM 597.7 93.7 91.0 6.8 

l0:17:02AM 597.9 94.9 90.9 6.7 

10:17:03 AM 598.0 95.0 90.3 6.7 

10:17:04 AM 597.9 95.2 89.7 6.7 

10:17:05AM 597.9 93.7 89.4 6.8 

10:17:06 AM 597.7 94.0 90.1 6.8 

10:17:07 AM 597.7 94.4 89.4 6.7 

10:17:08 AM f:i97.8 94.6 89.8 6.7 

10:17:09 A.l\11 597.7 94.2 89.8 6.8 

10:17:10AM 597.8 94.4 89.4 6.7 

10:17:11 AM 597.8 94.6 90.2 6.7 

10:17:12AM 597.8 93.8 89.9 6.7 

10:17:13&\11 597.5 94.7 89.9 6.8 

10:17:14AM 597.8 94.8 90.1 6.8 

10:17:15&\1 597.7 94.5 91.3 6.8 

10:17:16 AM 597.9 93.6 90.8 6.8 

10:17:17 AM 597.8 93.8 90.5 6.7 

10:17:18AM 597.8 94.3 89.9 6.8 

10:17:19Mv1 596.9 95.1 89.7 6.8 

10:17:20 AM 597.8 95.2 90.7 6.8 

10:17:21 AM 597.8 94.0 90.4 6.8 

10:17:22AM 597.8 93.6 90.2 6.7 

10:17:23 AM 597.9 94.3 89.4 6.7 

10:17:24 AM 597.8 94.2 91.3 6.7 

10:17:25 AM 597.6 95.1 90.4 6.7 

Averages..> 597.8 94.6 90.3 6.7 

Maximum~> 6.8 

www.yarmouthresearch.com 



Yarmouth Research and Technologv. LLC 

Valve Description: Teadit Style 2236 
Cycle Number: 1350 Date 6/14/2011 

Time 
(p,ig) 

.U4.i k\1 12 94. !.9 20.8 

1.4 
98. .2 

14: l8 99. 1.3 
11:14 19 All 199.1 !.2 21 
11:14:40 All 599.1 94. 9 .8 210 
11: 599.1 94.5 9 .9 210 
L1:1442fu\1 599.1 943 92.5 21.1 

11:14:43AM 599.1 93.6 92. 21.1 
599.1 94.7 914 21 

~--~~V1~4:·~AM~--4---~I.~0--~~9~4 .. ---+---2~··6~-4---~21~~ :14:• ; AM .. 7 21 

14: 
14: lAM 

:1451 
:14:58' 
:14:59' 
:1500' 

115:0 
11: 

11:15:04 AM 
:15:05 AM 
15:( AM 

:15:• AM 
Al 

U: 1M 

1:21 
5:22' 

:15:23' 
.15 24 

1115:25' 

1115:28 '"' 
1:15:27' lM 
:!5:28AM 

AM 

'-> 

19 
599.( 
598.1 
598. 
598.1 
599.0 
598.9 
598.9 
598.9 
598 9 
59 1.0 
59 1.1 

1.9 
1.9 

1.8 
591 1.9 
598. 
599.( 
598. 
598.1 
598.8 
598.8 
" 1.9 

1.9 
.. 8 
1.7 
,,g 

14.5 
13.5 
)3.6 

1.0 
1.8 

l3.3 
94.4 
93.3 
94.7 
93.3 
94.4 
94.0 
94.3 
93.1 
931 
9 

1.8 
1.6 
1.5 

93.7 
94.4 
94.1 
94. 
94.1 
94. 
92.1 
95. 
94. 
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90 
91 
90.8 
91.3 
92.1 
90.8 
914 

18 
1.6 

91 
91 
9. 
9( 
9( 1.6 
9< 1.3 
90.8 
90.8 

.7 
.2 
1.8 
1.4 .. -

.2 

.2 
212 
21.3 
213 
213 
21.3 
214 
21.4 
218 
213 
21.3 
214 
21 

215 
215 
216 
21 
215 
215 
216 
216 
21 
2 
2 . 
2' 
2: 
21. 



Yarmouth Research and Technology, LLC 

Valve Description: Teadit Style 2236 

Cycle Number: 1.'350 Date 6/14/2011 

Time 
(p'ig) 

60 . J.5 4. 

:!61 'M 

3605 PM 

.3609 ?M 

PM 

1. :19 
1.36 20 P> 

1.36 24 PM 
1.36:25 PM 

36 26 PM 

1:3 . lPl 
L 

1:31 
136• 
1.36:• 1 P1 
1:3643 PM 
1:36:44 PM 
1:3645 PM 

:36:46 'M 
:36.47 

''" 

11 I Pi 
,p] 

L8 
1.8 
L9 
[9 

L9 
6019 
602. 
60 . 
60 

6• 18 
6• 1.0 
6019 
6019 

. 602.0 
602.1 
602.0 
60 . 
60 

w 
1.2 
1.2 

61 
6C 1.0 
6C . 
6( . 
602.2 
602. 
602. 
6( 1.3 
6( . 
6C . 

61 
6C 

4 
4' 

499.5 
499.1 
499.4 
4991 
198.8 

1.9 

499.5 
499.5 
499.6 
499.4 
498.3 
499.6 
499.7 

J8.9 

49 . 
4: 
4' 1.2 
4 1.9 

49 1.4 
498.7 
499. 
499.7 
499.9 

99. 

www.yarmouthresearch.com 

02. 

01. 
01 

500.8 
501. 
501.4 

)2. 

18 

·02 
.0 

:.1 
. .4 
.. 6 

50 .. 2 
501.4 
502.4 

)0.8 
.. 6 

1.5 

02.6 
501.2 
501.3 
501. 
502.4 

1.8 
:.4 

50 . 
60 

4.6 
4.6 
4. 
4. 
4. 

1.5 
1.5 
L4 
1.4 
4.4 
4.4 
4. 
4. 
4 . 
4. 

4. 

4. 
4. 
4. 
4. 
4.2 
4. 
4. 
4. 
4. 

1.4 



Yarmouth Research and Technology. LLC 

Valve Description: Teadit Style 2236 
Cycle Number: 1400 Date 6/14/2011 

Time 

2o28.88 

1.45 

28 

2 28·.54. 

2.2857 PM 
2:28 58 PM 

:10 
ll 

2:1 l2'M 
l3'M 
l4 
15 

:29:16 
291 

2129:18 

2129:20 PM 
2:29:21 PM 
2:29:22 PM 

.~ 

597. 

1.6 
·.7 

597.6 
591.6 
597.8 
597.7 
597.8 
597.7 
597. 
59 . 
59. 

49 . 

).3 
l.O 

499. 
498.8 
499.5 
499.6 
499. 
49 . 
4! 

1.2 

5.0 
50 1..5 
50 1.6 
506.8 
506. 
505 2 

; 8 
1..4 
IR 

50 
1.9 50 
1.9 1.2 50 

" 1.9 1.9 . 50 .0 
" 1.8 )9.6 50 
51 1.9 )9.3 50 . 
597.9 499.6 50 
589.2 499.1 50 

PPMv 

4.3 
4.3 
4.2 

4.8 
4.3 
4.8 
4.3 
4.3 
4.3 
4.3 

597.9 499.3 506.6 1..4 
598.• 500.3 50 ·.o 1..4 
597.9 499.9 506.5 1.4 
597.9 500. 505.6 4.4 
598.• 499.2 506.4 4.4 
598.• 499.8 506 2 4.4 
597.9 499.5 5068 4.4 
"~--~-~"~--~~~~-+--~4~.4·--~ 

1..4 4.4 
4. 
4 . 

. 1 

50 
5! 50 . 

" .1 50 1..4 .4 
1.9 50 . 

19. 50 . 
)98.0 500. 501. 
1.98. !98.2 50 . 

598. 499. 506.' 4.4 
597.9 498.' 505.5 4.4 
598.0 498.1 506.4 4.4 
598. 499. 5( 1.0 4.4 

~~ 
498. 5( 1.7 4.5 
500. -fc 1..5 4.5 
499 6.0 4.4 

'-> 4.5 

www.yarmouthresearch.com 



Yarmouth Research and Technology, LLC 

Valve Description: Teadit Style 2236 

Cycle Number: 

Time 

325.17PJ 
325,18PN 
3,2519 Pl'l 
3 25,20 PlV 
325,21PM 

'!5'22 °M 
. 5,23 M 

325 

3 25,39 PM 
. 25,37 PM 

25,38 PM 

325 

!25,56 PM 
;2557 PM 

55! 'M 

,,26'0 

3 26,10 
8:26 i Pl'l 
3:26:12 Pl'l 
1:26'13 PM 
12614PM 

126'15 PM 
1'26:16 PM 

,~ 

1150 

(p,O.) 

606.4 
606.5 
606.4 
606.4 
606.2 
3064 
06.4 

606 5 
606.6 
606.5 
606.6 
606.6 

06.7 
:o6 7 

:.5 

606. 
606 
606. 
606.1 
606.6 
606.5 
606.7 
606.7 

1.7 

60 . 
60 3.8 
606.5 
606.7 
6066 
106.6 
306.6 
106.7 
106.6 

Pac~1::. ~mp 

199.7 
500.3 
100 
199.5 
199.9 
4996 

l.9 

·99 
99. 

499 8 
499 3 
499.4 
499.9 
499.3 
500 
4994 

199 
199.2 
199.9 
499. 
499. 
499. 
499. 
498.7 
500.2 
4985 
499.9 

l.3 

198. 
!99. 
498.9 
498.5 
499.5 
498.6 
498.4 

99.2 
99.3 

1.5 
1.4 

Date 

ln•::;gT~p. 

506.3 
50 '.2 
507. 
506.9 
506.6 

1.9 
1.5 

)7. 
)6. 
06. 
07 
06.2 
06.6 

507.5 
5065 

3.7 
7.7 

!.9 
!.5 

'.6 
•08.2 
o070 

506.9 
507.3 
507. 
507.7 

<.4 
1.9 

3.9 
i. 7 
3.8 

508.6 
506.7 
506.4 
507. 
507.5 
507.9 
507.0 

www.yarmouthresearch.com 

6/14/2011 

PPMv 

1.8 
1.8 
1.8 
l.S 
3.8 

3. 

3.9 
3.9 
3.9 
3.9 
3.9 

4. 
4. 

4. 
4. 
4. 
4. 
4. 

4. 

4. 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.3 
4.3 
4.0 
4.3 



Yarmouth Research and Technology. LLC 

Valve Description: Teadit Style 2236 
Cycle Number: 1500 

Time 

42UI 
4:21.12 
4:27>13 
UU4PM 
42U5PM 
:2U6 PM 
·.17 PM 
.27: 

4:~ :25 i 
4: 
41 
4:1 iPM 

41 
4· '.31 

4 I :32 
4:27:33 
4 27:34 
4:27:35 

4:27 38 PM 
27 39 PM 

:27:• PM 

4:~ 

4:~ 
4:1 
4:1 
4:1 iP' 

4:1 551 
4:1 561 
4:1:7:57i 
4:27:581 
4:27:59 I'M 
4:28:00 'M 
4:28:01 PM 

.ou 

1.9 
.0 

6( 1.0 
601.0 
60 
601.0 
601.0 
600.8 
601. 

60 

2 
.2 

60 .3 
60 .0 
601.4 
60 .2 
60 .3 
60 .4 
60 .3 
01.3 

4 
L2 

60 
60 
60 .5 
60 .4 
60 .5 
60 .6 
60 .5 

.5 

.4 

.5 
01.2 

1.1 

49 

49 ' 
49 1.3 

49l.9 
49 1.7 
491,5 
499.9 
499 6 
4988 

19.5 

50 
49 
49 

l.9 

50 ' 
49 >.1 
49 •.3 
49 1.9 
49 
498.9 
501.0 
500.4 
498.9 
499.0 
499.9 
499.7 

•I 
19' 

4f 
5( 
4f •.2 
50L4 
49 •.6 
4! .3 

•9 
•.9 

19.3 
499.3 
499.6 

.. 5 
10.0 
19.2 
19.3 

www.yarmouthreser;.rch.com 

507.9 
1.7 

5( ' 
5( ' 
501.5 
501.5 
501.7 
508.0 
506.5 

1.9 
13 
'.3 

50 ' 
50 
50 ' 
50 .8 
50 .7 
50 .8 
50 .3 
506.5 
508.4 
501.7 

50 
50 
50 

16 
1.5 

50 •.3 
508.3 
508.6 
508.8 
508.3 
508.9 
507.9 

Date 6/14/2011 

PPMv 

7.6 
7,6 
',6 

7. 
7. 
7.7 
7.7 
7.6 
7.6 
1.7 
7.7 

7. 
7.• 
1.6 
7.7 
7.7 
1.7 
7.7 
7.7 
.7 

7 
.7 

7. 

78 
7.8 
7.8 
7 . 

. 8 



Yarmouth Research and Technology, LLC 

Valve Description: Teadit Style 2236 

Cycle Number: 1500 

Time 

74U8 AM 

7A7AOAM 

747A2AM 

U74• M 
7 .,., 

_7• 
7A' ) Al 

7 4C' 

740 

N75L 
7A7:56AM 
N7:57 AM 

!7:51 "' 

74' 
"' 12: 
7 48 13. 
7:48:14 
7 48:15 AM 
7:48:16AM 
N817 k\1 
7A8: lAM 
7: ~\1 

. 8:2 M 

7:4 .. 

7:• 
7:• 
N8:32 
7A8:33 Al 

':48:3 "' 
':483 "' 

598.9 
599.0 
5990 
599.0 
599.0 
599.0 
598 9 

59t 
598.8 
5990 
599.' 
599.0 
599.• 
598.8 
599. 
599. 

5I 
5I 
599. 
599. 
598.9 
598.8 
5990 
599.0 

19.0 
1.0 

598. 
598.9 
599.0 
599.L 
599.0 
599.0 
598.9 

80.2 
79.3 
79.3 
79.3 
80.2 
80.6 
79.4 

80 
79. 
79. 
80. 
80. 
79.8 
805 

L.9 

1.3 
79.3 
802 
80.3 
80.5 
81. 
80 

).7 

79. 
79.8 
79.0 
79.3 
80.0 
80.2 

_80,0 
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88.5 
89.1 
88. 
90.0 
89.6 
88.9 

1.9 

88. 
88. 
89. 
89.5 
88.4 
89.4 
88.7 ... 

8: 1.4 
91 1.0 
89. 
90.0 
89.7 
89.5 
900 
90. 

1.3 
1.9 

B. 

89.3 
89. 
88.9 
88.9 
88.9 
89. 

89.2 

Date 6/1512011 

PPMv 

2.2 
2. 
:.9 
.. 8 
2.• 
L.9 

2. 

2.0 
2.3 
2.1 
2.0 
1.9 
1.9 

2. 
.. 9 
2.• 
2. 
2.2 
L.9 

2. 
2. 
2. 
2. 
2.1 
2.0 
2.1 
1.2 

2.( 
2. 
2.: 



Yarmouth Research and Technology, LLC 

Valve Description: Teadit Style 2236 
Cycle Number· 1510 

Time 

:18 
. 35 

A1 
IA1 

5:23 
7 5:24 
7:1 
7:55:26 
7:55:27 
7:55:28 \M 
:55 29 \M 

:55:31 \M 
55:: "'' :55: \M 

7: ;40 
7: l41 

142 
1:43 
1:44 
1:45 

7: 1:46 
7:55:4' 
7:55:48 
7:55:49 
7:55:50 
7:55:5 \M 
7:55:52 \M 

:55:53 \M 
:55:54 \M 
:55: \M 

_595 
595. 
595. 
595. 
595. 
595. 
595.8 
595.5 
59 . 

59E. 

" 5: 

5: :.7 
5• 54 
595.4 
595.5 
595.3 
595.4 
595.6 
595.4 
595.4 , .. 59E 
595 ·.4 

:.4 , .. 

595. 
595. 
595.3 
595.3 
595.2 
595.2 
595.3 
595.3 
595.4 

:.2 

1.3 
l.6 

79.9 
80.5 
81.0 
81. 

1.8 
80. 

1.6 
1.9 
i.8 
.0 

79.6 
81.0 
80.4 
80.3 
80.3 
81.2 
80.7 
81. 
81 

) 2 
i.8 

81.2 
80.4 
80.8 
81. 
80 
79.6 
80. 

www.yarmouthresearch.com 

8t,8 
874 
878 
89.' 
87.6 
88. 
88 4 

'2 
'9 

86.: 
83. 
86.: 
85. 
88.> 
86.0 
86.4 
86. 

1.4 

1.8 
1.3 
1.7 

85. 
85. 
85. 
86.0 
84.6 
85.6 
85.6 
83.9 
85.2 

1.4 
1.8 

86 

Date 6/15/2011 

PPMv 

l.5 
36 
3.6 
3.6 
3.5 
3. 

:.7 
l.6 
l.6 
l.6 
l6 
l6 
3.6 
3.6 
3.6 
3.7 
3.7 
3.6 
3.6 
3.· 
3. 

.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.8 

• -> 3.8 
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Smith, Vanessa (A) 

"om: 
,nt: 

Smith, Vanessa (A) 
Thursday, February07, 201312:12 PM 
'tthurn@tycovalves,com' To: 

Cc: 
Subject: 

rchristian@columbiapipe,com; DeVine, Dan (DJ); Burdick, Matthew (MJ); Dahl, Kathy (KA) 

Tyco KTM: 2013 LowE Technology 

Attachments: 

Good Afternoon, 

FW: LDAR Low Fugitive Emission Questionnaire-follow up; FW: LDAR Low Fugitive 

Emission Questionnaire CRM:0268355; Fw: LDAR Low Fugitive Emission Questionnaire 

As you may recall, in late 2011 Dow Chemical Michigan Operations entered a Consent Decree requiring Low Emission 

valves and/or packing to be installed in the Covered Process Units, In early 2012, a questionnaire was sent to you to 

determine if your products met the specifications of the Consent Decree, Attached are the completed questionnaires 

and any supporting data that you provided. 

Per the Consent Decree, each year we must revalidate the Low Emission valves and/or packing determinations, Please 

review the attached information that you provided in 2012 upon which we based our original determination. Once 

reviewed, please reply to the questions below: 

1. Are the valves or packing that met the low-E definition per the Dow Chemical Consent Decree in 

2.012 last year still Low-E? See definition below. 

2.. Do you have any valves or packing that qualify as low-E per the definitions below since the last time 

the questionnaire was answered? If yes, please include the testing data. 

"Low-Emissions Valve" or "Low-E Valve" shall mean either (i) or (ii) as follows: 

(i) A valve (including its specific packing assembly) for which the manufacturer has issued a written warranty 

that it will not emit fugitives at greater than 100 ppm, and that, if it does so emit at any time in the first five 

years, the manufacturer will replace the valve; provided however, that no valve shall qualify as "Low-E" by 

reason of written warranty unless the valve (including its specific packing assembly) either: 

(a) first was tested by the manufacturer or a qualified testing firm pursuant to generally-accepted good 

engineering practices for testing fugitive emissions and the results of the testing reasonably support the 

warranty; or 

(b) is as an Extension of another valve that qualified as "Low-E" per the definition of "Extension" listed 

below. 

Or 

(ii) A valve (including its specific packing assembly) that: 

(a) Has been tested by the manufacturer or a qualified testing firm pursuant to generally-accepted good 

engineering practices for testing fugitive emissions and that, during the test, at no time leaked at greater 

than 500 ppm, and on average, leaked at less than 100 ppm; or 

(b) Is an Extension of another valve that qualified as "Low-E" per the definition of "Extension" listed below. 

1 



NOTE: "Extension" shall mean that: (i) the tested and untested valves were produced by the same manufacturer to the 
same or essentially equivalent quality requirements; (ii) the characteristics of the valve that affect sealing performance 
(e.g., type of valve, stem motion, tolerances, surface finishes, loading arrangement, and stem and body seal material, 
design, and construction) are the same or essentially equivalent as between the tested valve and the untested valve; 
and (iii) the temperature and pressure ratings of the tested valve are at least as high as the temperature and pressure 
ratings of the untested valve. 

Thank you for your time and assistance with this matter. All responses must be received by February 28th in order 
for us to review and make our 2013 determinations. 
Sincerely, 

Vanessa Smith 
Environmental Delivery Specialist 
Dow Automotive/Dow Pharrna 
Office: (989) 638-7774 
Cell: (989) 213-7258 

2 



Smith, Vanessa (A) 

'rom: Smith, Vanessa (A) 
1nt: 

10: 

Thursday, February 07, 2013 12:38 PM 
'mirek.hubacek@velan.com' 

Cc: 
Subject: 

'Russ Christian'; DeVine, Dan (DJ); Burdick, Matthew (MJ); Dahl, Kathy (KA) 

Velan: 2013 LowE Technology 

Attachments: 

Good Afternoon Mirek, 

Low-E Valve Questionnaire.pdf; PV Latty GET 0044865a_ang_v1 .zip; Velan Emissions 

Certificate for API 600-602-607, dated January 201 O.zip; FE testing PP 2006.pdf 

(The attached messages were too large to send in one emaiL I will be sending another to incorporate the rest of the 

previous communications) 

As you may recall, in late 2011 Dow Chemical Michigan Operations entered a Consent Decree requiring Low Emission 

valves and/or packing to be installed in the Covered Process Units. In early 2012, a questionnaire was sent to you to 

determine if your products met the specifications of the Consent Decree. Attached are the completed questionnaires 

and any supporting data that you provided. 

Per the Consent Decree, each year we must revalidate the Low Emission valves and/or packing determinations. Please 

review the attached information that you provided in 2012 upon which we based our original determination. Once 

reviewed, please reply to the questions below: 

1. Are the valves or packing that met the Low-E definition per the Dow Chemical Consent Decree in 

2012 last year still Low-E? See definition below. 

2. Do you have any valves or packing that qualify as Low-E per the definitions below since the last time 

the questionnaire was answered? If yes, please include the testing data. 

"Low-Emissions Valve" or "Low-E Valve" shall mean either (i) or (ii) as follows: 

(i) A valve (including its specific packing assembly) for which the manufacturer has issued a written warranty 

that it will not emit fugitives at greater than 100 ppm, and that, if it does so emit at any time in the first five 

years, the manufacturer will replace the valve; provided however, that no valve shall qualify as "Low-E" by 

reason of written warranty unless the valve (including its specific packing assembly) either: 

(a) first was tested by the manufacturer or a qualified testing firm pursuant to generally-accepted good 

engineering practices for testing fugitive emissions and the results of the testing reasonably support the 

warranty; or 

(b) is as an Extension of another valve that qualified as "Low-E" per the definition of "Extension" listed 

below. 

Or 

(ii) A valve (including its specific packing assembly) that: 

(a) Has been tested by the manufacturer or a qualified testing firm pursuant to generally-accepted good 

engineering practices for testing fugitive emissions and that, during the test, at no time leaked at greater 

than 500 ppm, and on average, leaked at less than 100 ppm; or 

1 



(b) Is an Extension of another valve that qualified as "Low-E" per the definition of "Extension" listed below. 

NOTE: "Extension" shall mean that: (i) the tested and untested valves were produced by the same manufacturer to thr' 
same or essentially equivalent quality requirements; (ii) the characteristics of the valve that affect sealing performance 
(e.g., type of valve, stem motion, tolerances, surface finishes, loading arrangement, and stem and body seal material, 
design, and construction) are the same or essentially equivalent as between the tested valve and the untested valve; 
and (iii) the temperature and pressure ratings of the tested valve are at least as high as the temperature and pressure 
ratings of the untested valve. 

Thank you for your time and assistance with this matter. All responses must be received by February 28th in order 
for us to review and make our 2013 determinations. 
Sincerely, 

Vanessa Smith 
Environmental Delivery Specialist 
Dow Automotive/Dow Pharma 
Office: (989) 638-7774 
Cell: (989) 213-7258 

2 



Smith, Vanessa (A) 

·om: 
,nt: 

10: 

Cc: 
Subject: 
Attachments: 

Mirek, 

Smith, Vanessa (A) 
Thursday, February 07, 2013 12:42 PM 
Smith, Vanessa (A); 'mirek.hubacek@velan.com' 

'Russ Christian'; DeVine, Dan (DJ); Burdick, Matthew (MJ); Dahl, Kathy (KA) 

RE: Velan: 2013 LowE Technology 

API 622 Test- Vel an 3 in Cl300 SB FP Ball Valve- May 201 O.pdf; TA-LUFT 6 inch 150 

Class.pdf; 6902-05053-RE_IS015848_1_SSBV _Ciass300_1303 Dry _Amb __ 2_.pdf; API 622 

Test- Velan 2 in Cl600 Top Entry Ball Valve- May 201 O.pdf 

I have attached the final set of documents from your 2012 submission. The document that I have not resent is the VDI 

2440 Nov. 2000 as this is readily available. 

Thank you, 

Vanessa Smith 

From: Smith, Vanessa (A) 

Sent: Thursday, February 07, 2013 12:38 PM 

To: 'mirek.hubacek@velan.com' 

Cc: 'Russ Christian'; DeVine, Dan (DJ); Burdick, Matthew (MJ); Dahl, Kathy (KA) 

Subject: Velan: 2013 LowE Technology 

"ood Afternoon Mirek, 

~e attached messages were too large to send in one email. I will be sending another to incorporate the rest of the 

~revious communications) 

As you may recall, in late 2011 Dow Chemical Michigan Operations entered a Consent Decree requiring Low Emission 

valves and/or packing to be installed in the Covered Process Units. In early 2012, a questionnaire was sent to you to 

determine if your products met the specifications of the Consent Decree. Attached are the completed questionnaires 

and any supporting data that you provided. 

Per the Consent Decree, each year we must revalidate the Low Emission valves and/or packing determinations. Please 

review the attached information that you provided in 2012 upon which we based our original determination. Once 

reviewed, please reply to the questions below: 

1. Are the valves or packing that met the low-E definition per the Dow Chemical Consent Decree in 

2012 last year still Low-E? See definition below. 

2. Do you have any valves or packing that qualify as Low-E per the definitions below since the last time 

the questionnaire was answered? If yes, please include the testing data. 

"Low-Emissions Valve" or "Low-E Valve" shall mean either (i) or (ii) as follows: 

(i) A valve (including its specific packing assembly) for which the manufacturer has issued a written warranty 

that it will not emit fugitives at greater than 100 ppm, and that, if it does so emit at any time in the first five 

years, the manufacturer will replace the valve; provided however, that no valve shall qualify as "Low-E" by 

reason of written warranty unless the valve (including its specific packing assembly) either: 

1 



(a) first was tested by the manufacturer or a qualified testing firm pursuant to generally-accepted good 
engineering practices for testing fugitive emissions and the results of the testing reasonably support the 
warranty; or 

(b) is as an Extension of another valve that qualified as "Low-E" per the definition of "Extension" listed 
below. 

Or 

(ii) A valve (including its specific packing assembly) that: 

(a) Has been tested by the manufacturer or a qualified testing firm pursuant to generally-accepted good 
engineering practices for testing fugitive emissions and that, during the test, at no time leaked at greater 
than 500 ppm, and on average, leaked at less than 100 ppm; or 

(b) Is an Extension of another valve that qualified as "Low-E" per the definition of "Extension" listed below. 

NOTE: "Extension" shall mean that: (i) the tested and untested valves were produced by the same manufacturer to the 
same or essentially equivalent quality requirements; (ii) the characteristics of the valve that affect sealing performance 
(e.g., type of valve, stem motion, tolerances, surface finishes, loading arrangement, and stem and body seal material, 
design, and construction) are the same or essentially equivalent as between the tested valve and the untested valve; 
and (iii) the temperature and pressure ratings of the tested valve are at least as high as the temperature and pressure 
ratings of the untested valve. 

Thank you for your time and assistance with this matter. All responses must be received by February 28th in orde. 
for us to review and make our 2013 determinations. 
Sincerely, 

Vanessa Smith 
Environmental Delivery Specialist 
Dow AutomotiveiOow Pharma 
Office: (989) 638-7774 
Cell: (989) 213-7258 
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Smith, Vanessa (A) 

om: 
1nt: 

.o: 
Cc: 
Subject: 
Attachments: 

Vanessa, 

Tony Boland [tony.boland@velan.com] 
Friday, February 15, 2013 2:50 PM 
Smith, Vanessa (A) 
Mirek Hubacek 
FW: Velan: 2013 LowE Technology 
Low-E Valve Questionnaire. pdf; PV Latty CET 0044865a_ang_v1.zip; Velan Emissions 

Certificate for API 600-602-607, dated January 2010.zip; FE testing PP 2006.pdf 

There has been no change to the data Velan submitted per the Dow Chemical Consent Decree in 2012. If you have any 

further questions, please contact myself or Mirek Hubacek. Thank you. 

Tony Boland 
Regional Sales Manager~Mideast 

Velan 
Tel: (937) 848-2011 

From: Mirek Hubacek 
Sent: Thursday, February 07, 2013 1:33 PM 

To: Tony Boland 
Subject: FW: Velan: 2013 Low E Technology 

'irek Hubacek 
ector Of Design, Quarter~ Turn, DPCV 

Velan 
Tel: (802) 864-3350, 

.Ea.~ .(!J02) !l_6§::3032 .•.•..... _ _ ___ ~-- ____ • -·--·-· ·--~··· .. ····-·····-··--····--····-.. ·---·· .. ·-······ --·-·-·······-· ··----··· ............ -.. .. .• - ..• 

From: Smith, Vanessa (A) [mailto:VNowak3@dow.com] 

Sent: February-07-13 12:38 PM 
To: Mirek Hubacek 
Cc: Russ Christian; DeVine, Dan (DJ); Burdick, Matthew (MJ}; Dahl, Kathy (KA} 

Subject: Velan: 2013 LowE Technology 

Good Afternoon Mirek, 

(The attached messages were too large to send in one email. I will be sending another to incorporate the rest of the 

previous communications) 

As you may recall, in late 2011 Dow Chemical Michigan Operations entered a Consent Decree requiring Low Emission 

valves and/or packing to be installed in the Covered Process Units. In early 2012, a questionnaire was sent to you to 

determine if your products met the specifications of the Consent Decree. Attached are the completed questionnaires 

and any supporting data that you provided. 

Per the Consent Decree, each year we must revalidate the Low Emission valves and/or packing determinations. Please 

review the attached information that you provided in 2012 upon which we based our original determination. Once 

reviewed, please reply to the questions below: 

1. Are the valves or packing that met the Low-E definition per the Dow Chemical Consent Decree in 

2012 last year still Low-E? See definition below. 
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2. Do you have any valves or packing that qualify as low-E per the definitions below since the last time 
the questionnaire was answered? If yes, please include the testing data. 

"low-Emissions Valve" or "low-E Valve" shall mean either (i) or (ii) as follows: 
(i) A valve (including its specific packing assembly) for which the manufacturer has issued a written warranty 

that it will not emit fugitives at greater than 100 ppm, and that, if it does so emit at any time in the first five 
years, the manufacturer will replace the valve; provided however, that no valve shall qualify as "Low-E" by 
reason of written warranty unless the valve (including its specific packing assembly) either: 

(a) first was tested by the manufacturer or a qualified testing firm pursuant to generally-accepted good 
engineering practices for testing fugitive emissions and the results of the testing reasonably support the 
warranty; or 

(b) is as an Extension of another valve that qualified as "Low-E" per the definition of "Extension" listed 
below. 

Or 

(ii) A valve (including its specific packing assembly) that: 

(a) Has been tested by the manufacturer or a qualified testing firm pursuant to generally-accepted good 
engineering practices for testing fugitive emissions and that, during the test, at no time leaked at greater 
than 500 ppm, and on average, leaked at less than 100 ppm; or 

I (b) Is an Extension of another valve that qualified as "Low-E" per the definition of "Extension" listed below 

NOTE: "Extension" shall mean that: (i) the tested and untested valves were produced by the same manufacturer to the 
same or essentially equivalent quality requirements; (ii) the characteristics of the valve that affect sealing performance 
(e.g., type of valve, stem motion, tolerances, surface finishes, loading arrangement, and stem and body seal material, 
design, and construction) are the same or essentially equivalent as between the tested valve and the untested valve; 
and (iii) the temperature and pressure ratings of the tested valve are at least as high as the temperature and pressure 
ratings of the untested valve. 

Thank you for your time and assistance with this matter. All responses must be received by February 28th in order 
for us to review and make our 2013 determinations. 
Sincerely, 

Vanessa Smith 
Environmental Delivery Specialist 
Dow Automotive/Dow Pllarma 
Office: (989) 638-7774 
Cell: (989) 213-7258 
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V£LAN Research and 
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VELAN !nc. 
550 McArthur Phone (514) 748 7743 
Montreai,QC Fax(514)3422311 

H4T 1X8 W'N'JII.velanvaWe.com 
CANADA 

Research & Development 

Fugitive Emissions 

ISO 15848-1 Qualification 

Report 690205-053-RE 

2 braided from John Crane ( G 58-IV) & 

2 ribbon from John Crane (273 W) 

SOFT SEATED SPLIT BODY BALL VALVE 

FP - 150# and #300 from 3/4" to 6" 

RP - 150# and #300 from 3" to 8" 

METAL SEATED SPLIT BODY BALL VALVE 

150# and #300 from 2" to 4" 

Test Performed by: 

Report Written By: 

Bernard Gelineau 
Design Technician 

Luc Vernhes 
Group Leader Product Development 
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VE'LAN 
Executive Summary .. · 
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Development 

VELAN Inc. 
550 McArthur 
Montreal, QC 

H4T1X8 
CANADA 

Phone (514) 748 7743 
Fax (514) 342 2311 

www.velanvalve.com 

There is strong environmental pressure to reduce stem seal leakage in industrial valves. Consequendy, users 
have applied pressure on suppliers to demonstrate that new products meet target emission levels. Until 2005, 
there was no international FE standard. Since the introduction of ISO 15848, an international specification 
exists. This report describes the qualification of Velan standard split body ball valve graphite packing 
arrangement, with the fugitive emissions following the requirements of ISO 15848-1. 

Test Results 
A regular Velan standard split body ball valve, 3"300#, has been tested according to the IS015848-1 
specification. The packing arrangement used for this design is qualified according to IS015848-1. Qualification 
covers Velan split body soft seated ball valve from 3/4" to 6" 150# FP and 2" to 6" FP and Velan split body 
metal seated ball 2" to 4" 150# and 300# 

800 

700 

600 

'2 
500 ~~ 

£!:!. 
400 ~~ 

~ir . "' e ·= 
300 .. ~ , 

Ei: 

200 

100 

1.00E-Q5 +----------,--------.,----------+ 0 

0 500 1000 1500 
Number of cycles 

-tcr- FE leak rate • • • Class C Level • • • Pressure ---8·-·· Flushirg Flow 
(atm.cc/sec) (atm.cclsec) (Psi) (cc/min) 

Packing arrangement Tightness class : 
-t' Tightness Class: The maximum leakage has been maintained under 1 o·2 mg.s·1.m'1 during 
test: The tightness class is C. 
-1' Number of retightening: 0 
-1' Tolerance Class: 1,500 mechanical cycles. The tolerance class is C02 
-1' Temperature Class: The applied temperature is ambient: The class temperature is T •mb 
-t' Performance Class: ISO FE CH-C02-SSAO- T,mb --CL 150-ISO 15848/1 

To use the ISO stamp, a minimum of one valve form each production lot must be FE controlled (per valve type, 
pressure class, and size, NOT 835) 

DESIGN TESTED 
Fi ure # 

F10-11402-SSGZ G10-0063 4000 0,875 1.375 90Deg 
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V£LAN 
DETAILI:D TEST PROCEDURE 

1. DATE AND PLACE OF TEST 
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VELAN Inc. 
550 McArthur 
Montreal, QC 

H4T 1X8 
CANADA 

Phone(514) 748 7743 
Fax (514) 342 2311 

www.velanvalve.com 

The tests were conducted in the month of December 2007 at the Velan R&D Laboratory, at Montreal, 

Canada. 

2. TEST OBJECTIVE 
The qualification of Velan standard API600 graphite packing arrangement, with the fugitive emissions 

following the requirements of ISO 15848-1. 

3. TEST ELEMENTS 
A set of graphite packing rings composed of John Crane G 58-IV & John Crane 273 Wrings. 

4. TEST BENCH 
• Tested Valve 

The test was conducted on a regular 3" valve CL 300 WCB SM3 made by Velan. 

Figure# Design Packing Type Packing stress (Psi) 0 Stem(") 0 Body('} Stroke ('1 

F10-11402-SSGZ G10-0063 
JC G 58-IV 4000 0,875 1.375 90Deg 
JC273W 

• Description of Set Up 
Fugitive Emissions was measured by the flushing method. A flush chamber encloses the packing. A 

flush gas (N2) passes through this chamber, where it mixes with the leakage stream of the test gas 

(He). Then it passes down an exhaust line from which it vents into the atmosphere. The concentration 

of the resulting mixture in the exhaust line depends only on the leak rate and the flush gas flow rate. 

Flush gas flow rate is set to an appropriate value, concentration is measured and leakage is calculated. 

Ho 
97% 

Pressure cmtrol 

flush gas 
supply 

Ariillllit 
Data acquisition 

Helium mass speetr<mete • •• 
Schematic Picture ofT est Installation 

• Gas Supplying System 
Helium (He): 
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V£LAN Research and 
Development 

The supply system is comprised of 97% pure helium. 
Nitrogen (N2): 
The supply flushing system is comprised of 97% pure Nitrogen. 

• Temperature Regulation 

VElAN Inc. 
550 McArthur 
Montreal, QC 

H4T 1X8 
CANADA 

The heating of the valve was conducted through the use of six heating cartridges of 150W. 

Phone (514} 748 7743 
Fax (514) 3422311 

WWN.velanvalve.com 

The temperature gauges struck the indicated norm points and were measured by type K 
thermocouples. 

The temperature measurement points are situated at the level (see schematic); 
-of the fluid hose 
-of the body of the valve 
-of the packing-chamber 

~· .----· ·---.... ------·· .. _________ -1 
i 

Lut:~ti..>n~: 
\'al"t- h~dy (f2) fJ 

I 
-.. -.-

.. '-.
... 7/ ... -- ........ ............. I 
• ~-_ .. __ _J___ __ _ 

::-::~!~::~~.'::';}: 
~/ CJ:t~~J!'-rLJ 
Y... - i ~-~ Sta!>mnt~<>~oltom...,..tweol '·~tand...-...Jo~ J 

' 'W"I!""ZI""'III"YI>O>l qoK 1 

-"'~"~-d 
~o~1~mi>Mu 

·-~--·~-~-·-~~~-~.~-·~·-~, 

"~ 

The heating phases, to control and cooi.<Jown are managed by a control box. The leakage rate will be 
measured when the temperature of the packing-chamber has stabilized (See Schematic). 

• Packing Displacement 
The electrical actuator comes from AUMA, type SA07.5F10. The mechanical cycles are performed by 
an automated box. The cycle counter acts as a way to predetermine and program the timing sequence 
for opening and closing. 

• Measuring tightness with the Flushing Method 
The leakage rate is calculated with the following equation: 
QI=CxQf 
where: 
-01 is the leak rate of test gas from stem seal (atrn.cm3/s); 
-C is the volumetric concentration of test gas in flush gas stream (C= ppm x 1 0-6) ; 
-Of is the flow rate of flush gas into the flush chamber (atrn.cm3/s); 

C was measured with a mass helium spectrometer (Type: Varian 979), calibrated with cylinder 
calibration gas mixture (50 ppm He) 

• Acquisition of Data 
The acquisition of data is performed by a PC and a Data Acquisition System 5000 from Vishay. 
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5. TEST PROCEDURE 
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Development 

• Number of Retightening Times for SET (SSA): 

VELAN Inc. 
550 McArthur 
Montreal, QC 

H4T 1X8 
CANADA 

Phone (514) 748 7743 
Fax (514) 342 2311 

www. velanvalve.com 

A maximum number or tightening of SET is authorized by the platform of qualification. The retightening 

is in effect until the leakage is interfered by a threshold indicated by the norm. (the tightening should 

remain inferior to the maximum tightening). 

• Mechanical Cycles 
The mechanical cycles are defined by: 

Time to Open I Close: 30 seconds 
Temporization: 30 seconds 
Stem movement amplitude: 3 in 
Transfer Rate: 0,1 in.s-1 

• Thermal Cycles 
Test Temperature: 23'C 
Laboratory Temperature: 23'C 

• Pressure Cycles 
Laboratory Temperature pressure: 280 psi 
Test Temperature Pressure: 280 psi 

• Tightness Criteria 
The following table provides the admissible leakage values for the class C prescribed by the norm in 

the different units utilized. 

Class A Class B Class c 
mg.s·,.m_1 mg_s·1.m·1 mg.s·1.m"1 

10' 104 10'2 

$stem Class A ClassB Class C 
mm atntcm3_s·1 atm.cm~.s-t atm.cml.s-1 

10 1.76x10-7 1,76 X 10"~ 1.76 X 10.:3 

15 2.£4 x -w-7 2,64 X 10-~ 2,64 X 1(f~ 

20 3,52 X 10"7 3,52 X 10"~ 3,52 X 10-~ 

25 4,40 x 10·1 4.40 X 10-1 4.40 x 1o·3 

30 5.28 )( 10"1 5,28 X 10·! s.2a x 1o·3 

35 6.16x 10·7 6,16x10-!> 6.16 X 11Y3 

40 7.04 X 10"7 7,04 X 10-~ 7,04 )( 1(f3 

45 7.92x 10"7 7, 92 X 11.)"~ 7,92 X 10"3 

50 e,so x -w-7 8,80 X 10--.!> S.BO X 10-3 

55 9,sa x m·7 9,68 )( 10-S: 9,68: X 10-3 

60 1,06x to.$ 1,06 X 10-4 1,06 X 10~ 

65 1,14x 104 1,14xi0
4 'L 14 X 10-2 

70 1,23x 10-a 1,23 X 10-4 1,23 )( 10"2 

75 1.32x10-!l 1,32 X 10-4 1.32 X 10"2 

80 1A1x10-a 1,41 X 104 1,41 X 10"2 

NOTE HeliUm \20""CJ. 

• Packing Installation 
The applied force on the packing is 4,000 psi, which represents a gland nut torque of 14 ft.lbs. 
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VI' LAN 
6. Results 

Total 
Pressure Date Number 

of Cycles (Psi) 

0 740 
25 740 
50 740 
75 740 

100 740 
150 740 

05/21/08 
150 740 
200 740 
250 740 
300 740 
350 740 
400 740 
450 740 
500 740 
500 740 
600 740 
700 740 

05/22/08 BOO 740 
900 740 

1000 740 
1100 740 
1100 740 
1200 740 

05/23/08 1300 740 
1400 740 
1500 740 
1500 740 

Research and 
Development 

Temp Body 
Torque on 

packing (Deg C) 
(inch-lb) 

20 144 
20 144 
20 144 
20 144 
20 144 
20 144 
20 144 
20 144 
20 144 
20 144 
20 144 
20 144 
20 144 
20 144 
20 144 
20 144 
20 144 
20 144 
20 144 
20 144 
20 144 
20 144 
20 144 
20 144 
20 144 
20 144 
20 144 

VELAN Inc. 
550 McArthur 
Montreal, QC 

H4T 1XB 
CANADA 

Phone (514) 748 7743 
Fax (514) 3422311 

www.velanvalve.com 

FE leak rate 
(atm.cc/sec) 

5.29E-04 
4.65E-04 
4.49E-04 
4.17E-04 
3.37E-04 
2.72E-04 
2.21E-04 
2.88E-04 
2.40E-04 
2.88E-04 
2.88E-04 
3.27E-04 
4.04E-04 
3.37E-04 
2.12E-04 
3.46E-04 
3.46E-04 
7.79E-04 
8.46E-04 
1.12E-03 
9.94E-04 
2.38E-04 
8.01E-04 
8.33E-04 
3.53E-04 
1.15E-03 
5.13E-04 

Measurement of Leak Rate by the Flushing Method 
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Flush Chamber 

Research and 
Development 

VELAN Inc. 
550 McArthur 
Montreal, QC 

H4T 1X8 

Test Valve (Insulated) 

Phone (514) 748 7743 
Fax (514) 342 2311 

www.velanvalve.com 

Control Box 
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8. Origmal Spread Sheet 
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VEI.6N FUGITIVE EMISSIONS 
Test Preparation 

Test Data & Test Target a._.an Packlllg doaniboor, otO?<n al1<l (Jsnd-bushirl\1 w1U1 a.:etono>. OK TeiSl:Set-up Ba!l3"300# Con~!JI padJng chamber<~nd St.>m surma. l.ll!Sh (&!atdt .. ) OK Top &Bolt<lm !WI 2 hr-11ided from Johrt Crnne model: G sa.tv Wbri(>SW packlng1!<11'19e sllrcts. nuts with antiwiz<~ (Threads :.md bolrom of nuts) OK MiddteR<.f 2 ribbon from John Crane tn<ld<il: Asswnble t,;,st s.,t..up wi!lmut 11\0> bell and taqu& pading nlll to SO% WA I.Jumbarof ring ' P~rf(lfm 5 ')'des and roadjust packing nut lo 80% WA Packing torque at OO(Jinning 12 ft-lh P8rfonn 5 cydes and reJdju~tpacking nut to 100% OK Pr.,ssur"' d<lss '"' rm .. o;( cydtt: 4ll8&ond or90 cyd&S!hour OK Ti~tooss LevEl ISOC!assC limit 4.!WE-03 In !tis te;st i didn't put any metal packing washer *When I wait a minimum of :'10 min betwetln to tilke the !ei>ka!P'. lhe. le<kage. down Test 
l're$Sll'l;:e valve v.1th He up to 100 psi duri~ 15 min milimum_ lflcrease!OO pteS!;Ure at 740 psi if the Loaltag" is accspL"lbl" 
f'ress.uM is tu be m.ail\tened trrou(lhout the testing 
if kliJkag<~ e><.ee<ods tOO imit (0.00040 i.llm.cc/sac). on& pao::kin{llm<:»"qu.:. to lt.lbs i~ allow <tie 
ifki<akil;;., exce.;,ds the limit a i'lin, test is sl!llll &d 

Test Data Temp (DegC) Flu'lhing 

'""' Pmssure max leakage time waiting torque on 
Flushing Flow Machine Leak Rata He Concentration FE laak rata Class C U.vel 

Dai&·H~>ur Numbtor Body packing {inch-
of Qjl:cles (Psi) Dynamic min lbL (celmin) (atnu::clt.ec) Static (PPM) (atm.celslitC) (atm.rtelsec} 

0 '" 6Q 2 '" " UOE-06 126.-92 ~,NE-(1.11 4. 03 25 '" 
. 

" '" "' 2.00E-IJ6 111.04 4.65E:.tl4' c 4.00£.03· > w "' 
. 

" , .. '" 2.80E-06 107.6g .4.49£-04 .. .· .. · 
4J)()£.03:. -----" "' 

. 
20 144 '" 2.6(}E.06 100,00 .U7E-Oo4 if.OOE-,03; 100 "' 

. 
20 '" 200 2.10£..1)6 00.77 ,_,._,. :: -- 4'.006-03 •. 15\l 140 . 
20 144 2>0 1.70E-06 65.3<1 2.72E;04·:-·_;.' _ >> 4,()(1!;<)3 •. • 

05/21108 1>0 "' overni ht " 144 "0 2.:lllE-06 88.46 221 ' ' 200 "' 
. 

" 14< 150 3.!lOE-06 115.38 'i~!W 

-~ 
25Q 740 . 20 144 "' 2.50£:-0B 00.15 ,. 300 ' 20 ' " 3.00 -06 115:,)10 

'" "' 
. 

20 144 150 3.00E.(l6 115_38 2.B8E-!l4 :>;__ --:, .'--4.00E.03 
400 "' 

. 
" 144 100 J.40E-06 130.77 :,-. s.:uio.i------·-- - - - : 4.00E.03 450 "' 

. 20 144 "' 4.20E-OO 161.54 .4~04£;.1)4 ."4.00E-03 •• ,00 ,.. . 
20 "' "' 3.50E-06 134lJ2 3.31E:_64: ·4.00£'-03 500 "' ov&r n' ht " '" "' 2.20E-06 84.62 >1 

_,. 
4, -03 

""' 740 . 
20 14< 100 3.60E-tl6 138.46 3.46E:04-"- _,- 4.ooE-03 700 "' 20 144 "' J.GOE-0 1: .4(i ·' 4. 05/22.'08 llOO "' " 144 "' lUOE-06 .}1154 If B::=: 

goo "' ' ' "' 8.80E·Oil 338 

' " 20 " "' 7.01) ' ~.23 . 3 . .• 1100 "' . 20 1« "' 6.20E·06 238.46 i.94E·D4 ,OOE-.03 1n ' ov~;>rwnkend " ' 310 1.20E- " 4 . 1200 "' . 
" 144 "0 !LOOE-06 192.J1 8,!104 4.00 3 05/2liOIJ 1300 "" 20 1« "' 5.20E--illl 200.00 . ,,. .00 1400 "' lunch time 144 ' 2_ (} -06 84.62 150\l "' . 20 1« 250 7.2!1£:..06 2113.92 1.1-SE-03 4.00E-OS '""' "' ,. 20 144 "' 3.20E-06 123.08 5.1 .. 4. 

[DocDMENtT No.:6902-0SOS3-RE] Rev: 0 I -Date: 66 JuneZ007 ·-I Page 8 of 9 I 



V~L~N 
Research and 
Development 

= 

VElAN Inc. 
550 McArthur 
Montreal, QC 

H4T1XB 

CANADA 

Phone (514) 748 7743 
Fax (514) 342 2311 

ww.v. velanvatve.com 

'l VN...IJES DESIGN IN ACCORDN\ICE WITH ASME Bt6.31 

2 Vf.J..IJES DESIGN lN ftCCORDN-ICE WITH BS 5351 (CN REQIJEST CN..Y) 

{EXCEPT FM ACTUATOR ATThCHIE:NT Fl..JINGES} 

3) TI-E ~cE• MARK SHALL BE AFFil(EJ] TO THE VM-VE FOR THE 

C!).AIITR'f ~RE APf'LlCt\BLE 
VALVES M£ FIRE SAFE PER 
ADDITic»W. PARTS FOR BS 

NPS 2-6 I DN 50-150 
CAST STEEL BALL VALVES 
SPLIT BODY - FULL PORT 

FLANGED ENDS 
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Yarmouth Research and Technology, LLC 

API 622 PROJECT SUMMARY 

Customer: Velan Inc. Start Date: 12-Apr-10 
Project#: 210037 

Valve Information 
Valve Manufacturer: Velan Inc. 

Description: 3 inch Class 300 Split Body Full Port Ball Valve 
Valve Product Code: F10-11413-SSGZ 
Packing Description: OEM 

Test Information 
Cycling Rate: 30 seconds per cycle 

Test Pressure: 600 psig 
Test Media: 99% Methane 

High Temperature: 200 c 

Results 

Average Test Pressure: 601 
Number of Mechanical Cycles Completed: 1500 

Number of Thermal Cycles Completed: 3 
Number of Packing Adjustments Required: 0 

Cycle Number(s) of Packing Adjustments: none 
Average Leakage Throughout Test: 

Maximum Leakage Throughout Test: 

Witness 

Matthew J Wasielewski, PE 
President, Yarmouth Research 

www.yarmouthresearch.com 
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Yarmouth Research and Technology, LLC 

Customer: Velan Inc. Start Date: 12-Apr-10 

Project#: 210037 

Valve Description: 3 inch Class 300 Split Body Full Port Ball Valve 

F10-11413-SSGZ 

Stem Seal Leakaf!e Packing 

Cycle Inside Temp Bonnet Pressure (PPMv) Retorque 

Number (F) Temp- (F) (psig) Avg. Max. See Note 

0 72 72 595 1 1 

50 74 74 595 2 2 

100 74 74 599 2 2 

150 74 74 601 2 2 

200 74 74 600 1 1 

250 74 74 600 1 1 

250 393 379 604 1 1 

300 391 397 602 2 2 

350 394 365 603 2 2 

400 395 353 603 1 2 

450 395 361 601 2 2 

500 391 391 601 2 2 

500 83 83 599 3 3 

550 83 82 599 1 1 

600 81 80 602 1 1 

650 81 80 602 1 1 

700 81 80 603 1 1 

750 79 79 603 1 1 

750 391 387 605 0 1 

800 392 386 600 0 0 

850 393 387 601 0 1 

900 393 386 601 0 0 

950 392 384 599 0 0 

1000 393 388 600 0 0 

1000 81 79 604 2 2 

1050 79 77 602 0 0 

1100 79 77 600 1 1 

1150 79 77 600 1 1 

1200 79 78 601 1 1 

1250 80 78 600 1 1 

1250 393 389 603 1 1 

1300 392 388 599 1 1 

1350 393 387 600 1 1 

1400 393 385 602 1 1 

1450 393 384 603 1 1 

1500 393 384 598 1 1 

1500 71 71 600 1 1 

Averages-> 601 1 1 

Maximums-> 605 3 3 

Test Results: The average and mmamum leakage results shown below were 

calculated from 60 readings measured during a minute duration. 

See data sheets for more detailed information. 

www.yarmouthresearch.com 
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Yarmouth Research and Technology, LLC 

Test Valve 
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TOP VIEW 

}-~·vALvES DESIGN IN ACCORDANCE WITH ASME 816.34 

MATERIAL AS 
PER ORDER 

VALVES DESIGN IN ACCORDANCE WITH BS 5351 (ON REQUEST ONLY) (EXCEPT FOR ACTUATOR ATTACHMENT FLANGES) 
THE "CE" MARK SHALL BE AFFIXED TO THE VALVE FOR THE COUNTRY WHERE APPLICABLE 

4) VALVES ARE FIRE SAFE PER API-607, 4th EDITION S) ADDITIONAL PARTS FOR BS 5351 ARRANGEMENT OPTION 6) VELAN WILL NOT ACCEPT ANY LIABILITY OR ENTERTAIN ANY CONSEQUENTIAL OR WARRANTY CONSIDERATION, UNLESS THE SELECTION OF THE ACTUATING DEVICE AND AUTOMATION IS CARRIED OUT AT VELAN FACTORY 

VVIii.AN 
NPS 2-5 I ON 50-150 

CAST STEEL BALL VALVES 
SPLIT BODY - FULL PORT 

FLANGED ENDS - BARE STEM 



Yarmouth Research and Technology. LLC 

Valve Description: 3 inch Class 300 Velan Split Body Ball Valve 

Cycle Number: 0 

Time 

848;1C AM 

8.48;31 AM 

8;48;33 AM 
8.48;34 AM 

'18 4 
8;48;• 
8.48;· 
8;48;1 1&Y 
8.48;1 AM 

8 48;52 """ 
8.48;53 AM 
8.48;54 AM 

8;48;55 """ 
,;48;56 

148;57 
58 

1.49; "' 1;49;0 
1.49;0 
1.49;0 

8;49;: .AN 
8A912AM 
SA9;13, M 
8.4914 M 

8.49; 16' M 
;~ 

595.5 
595.5 
595.5 

.5 
.. 5 

95. 
·95. 
•95.6 
o95.5 

595.6 
595.5 

oA 
•. 3 

;94. 
;94. 
;g4.4 
594A 
594.3 
594.2 
5942 
594. 

1.7 
5: 
59 3.6 
593.6 
593.6 
5936 

L5 
15 
1.5 
1.4 
1.7 

72.4 
72.3 
72.4 

2.6 
1.6 
'.4 

72.2 
72.2 
7<.3 

<.7 
7: . 

<A 
<.5 
<.5 
<A 
<.6 
<.5 
:.3 
<.5 
<.6 
1.3 

72.3 
72.6 

:.5 

72. 
72.3 
72.3 
72.4 

'.2 
.3 

.3 

.4 
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72.5 
72.4 
72.3 

1.1 

1.3 

72.6 
72.3 
7 .6 
7 .. 3 
7: 
7 . 

<.6 
<.8 

<.6 
<.2 

72.8 
72.3 
73. 
72.3 

1.3 
.. 9 
1.5 
1.3 
1.5 
1.4 
1.2 
1.4 

Date 4/12/2010 

,~ 

1.0 
1.0 
l.O 

0.9 

.0 
1.8 

0.9 
.0 

>.8 
1.9 
1.8 
1 8 
1.9 
0.8 
0. 

1.5 
1.6 
1.7 
1.6 
1A 
1.5 
1.6 
1.8 
LO 



Yarmouth Research and Technology. LLC 

Valve Description: 8 inch Class 300 Velan Split Body Ball Valve 
Cycle Number: 50 Date 4/12/2010 

Time Pressure Bonnet Temp. Inside Temp. PPMv 
(psi g) (deg, F) (deg. F) Reading 

9:17:04 AM 594.8 74.3 73.8 1.3 
9:17:05A1vf 594.8 74.3 73.8 0.9 
9:17:06AM 594,6 74.5 73.5 1.2 
12:00:00 AM 594.6 74.2 73.6 1.8 
9:17:07 AM 594.6 74.5 73.8 1.5 
9:17:09AM 594.7 74.4 74.0 1.6 
9:17:10AM 594.8 74.5 73.5 1.6 
9:17:11 AM 594.8 74.5 74.3 1.9 
9:17:12AM 594.7 74.3 73.6 1.8 
9:17'.13 AM 594.8 74.6 73.7 1.7 
9:17:14AM 594,7 74.4 73.7 1.7 
9:17:15 AM 594.8 74.2 73.6 1.1 
9:17:16AM 594.8 74.3 74.3 1.1 
9:17:17 Al\11 594.8 74.6 73.8 1.7 
9:17:18 AJ.\1 594.8 74.5 74.1 1.5 
9:17:19 AM 594.9 74.3 73.6 0.9 
9:17:20AM 594.9 74.3 78.6 1.3 
9:17:21 AM 595.0 74.4 74.0 1.2 
9:17:22AM 595.1 74.3 73.4 1.7 
9:17:23AM 595.1 74.3 74.1 1.8 
9:17:24AlVI 594.9 74.6 73.3 1.5 
9:17:25AM 594.9 74.6 74.3 2.1 
9:17:26AM 594.9 74.5 7.'3.6 2.0 
9:17:27 AM: 594.8 74.2 73.5 2.2 
9:17:28AM 594.7 74.3 73.5 1.9 
9:17:29 Al\11 594.7 74.6 74.1 2.0 
9:17:30AM .'594.6 74.4 74.1 1.6 
9:17:31 AM 594.6 74.3 73.8 1.6 
9:17:32 AM 594.4 74.4 73.7 1.6 
9:17:33AM: 594.3 74.4 73.5 1.4 
9:17·.34AM 594.4 74.5 73.5 2.3 
9:17:35A.M 594.4 74.2 73.5 1.9 
9:17:36AM: 594.5 74.3 73.2 1.8 
9:17:37 AM: 594.4 74.6 73.8 1.4 
9:17:38AM 594.4 74.6 73.5 1.4 
9:17:39Mf 594.4 74.6 73.9 1.3 
9:17:40AM 594.4 74.5 73.7 1.4 
9:17:41AlVI 594.4 74.6 73.8 1.4 
9:17:42Ac\1 594.4 74.4 73.7 1.3 
9:17:43AM 594.5 74.4 74.1 1.9 
9:17:44AM 594.4 74.7 73.6 1.2 
9:17:45AM: 594.4 74.6 73.7 1.4 
9:17:46 AM 594.4 74.3 73.0 1.8 
9:17:47 AM 594.4 74.1 73.7 1.9 
9:17:48 Al\1 594.4 74.4 74.0 1.5 
9:17:49AM 594.4 74.3 73.8 1.9 
9:17:50AM 594.4 74.4 73.7 1.8 
9:17:51 AM: 594.4 74.6 74.3 1.3 
9:17:52Al\1 594.4 74.5 74.2 2.0 
9:17:53 AM: 594.4 74,6 73.9 1.5 
9:17:54AM 594.4 74.4 73.9 1.9 
9:17:55Arvf 594.4 74.6 73.7 1.8 
9:17:56Al\1 594.4 74.8 73.7 1.7 
9:17:57 AM 594.4 74.6 73.8 1.7 
9:17:58AM 594.4 74.3 73.5 1.8 
9:17:59AM 594.4 74.6 73.9 1.7 
9:18:00 AM 594.4 74.6 73.7 1.4 
9:18:01 AM 594.4 74.3 73.8 1.5 
9:18:02 AM 594.4 74.4 73.5 1.2 
9:18:03Al\l[ 594.4 74.5 73.5 1.9 

Averages-> 594.6 74.4 73.7 1.6 
Maximum-> 2.3 

www.yarmouthresearch.com 



Yarmouth Research and Technology. LLC 

Valve Description: 3 inch Class 300 Velan Split Body Ball Valve 

Cycle Number: 1000 

Time 

9m44AM 

noA6AM 

}.49 

9' ;_AM 

9' 

9' 1.0 
9,3102 AM 
931,03 AM 

9,31 05 "'" 
9,31,D6AM 
9,31.07 \M 
,,3108 

'lL 
l1 20 

9' ll.2 
9,31,22 
9,31,23 AM 
g,31.24AM 

9'3L25 \M 
,,3126 

1,27 

(p•ig) 

599.4 
599.4 
599.3 
599.3 
599.4 

59 . 
59 . 
599. 
599.4 
599.4 
599.4 
599. 
599. 

199. 
199. 

599. 
599. 
599.5 
599.6 
599.1 
599.! 
599.1 
599. 

).4 
).4 
'.3 
1.3 

599.3 
599.3 
599. 
599. 

73.8 

73. 
73.7 
73. 
73.9 
73.8 
73.9 
73.7 
73.7 

1.6 

73.9 
73.9 
73.9 
73.8 
73.9 
73.8 

17 
.0 

I. 

73. 
73. 

74. 
73. 
73.8 
738 
73.8 
73.7 
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74.4 

74 
7 . 

.3 
74.3 
73.9 
73.5 
73.9 
74.4 
74. 

" 

1.8 
.4 
1.7 
.. o 
u 
•. 1 

74.3 
74.0 

1.5 
7: 
7· 
7· 

}.9 

74.• 
74.2 
74. 

7 . 

Date 4/12/2010 

PPMv 

L.7 
1.6 
L.5 

1. 

1. 
1.5 
1.6 
1.6 
1.6 
..6 

..6 

..6 
1.5 
L.5 
1.5 
1.6 
1.5 

1. 

1.6 
1.5 
15 
1.5 
15 
.. 5 

1. 



Yarmouth Research and Technology. LLC 

Valve Description: a inch Class 300 Velan Split Body Ball Valve 
Cycle Number: 150 Date 4112/2010 

Time Pressure Bonnet Temp. Inside Temp. PPMv 
(psig) (deg. F) (d••· F) Reading 

10:09:35 A.i\:1 601.4 73.9 74.3 1.4 
10:09:36 Al\1 601.4 73.9 74.4 1.4 
10:09:37 AM 601.5 74.0 74.0 1.5 
10:09:38 AM 601.4 73.7 74.6 1.5 
10:09:39 AM 601.4 73.9 74.6 1.5 
10:09:40 AM 601.4 74.0 74.7 1.5 
10:09:41 AM 601.4 73.9 74.6 1.5 
10:09:42 AM 601.4 73.9 73.9 1.5 
10:09:43 AM 601.4 73.9 74.1 1.4 
10:09:44 AM 601.4 73.8 74.1 1.5 
10:09:45 AM 601.4 73.8 74.1 1.5 
10·.09".46 AM 601.5 73.8 74.3 1.4 
10:09:47 AM 601.4 74.1 74.7 1.5 
10:09:48 A.\1 601.4 73.9 73.9 1.4 
10:09:49 AM 601.4 74.0 74.0 1.5 
10:09:50 AM 601.4 73.9 73.7 1.4 
10:09:51 AM 601.4 73.7 73.9 1.4 
10:09:52 AM 601.4 74.0 74.2 1.4 
10:09:53 AM 601.4 74.0 74.1 1.5 
10:09:54 At\1 601.4 73.9 74.8 1.5 
10:09:55 A!\1 601.3 74.1 73.8 1.5 
10:09:56 AM 601.4 74.1 75.0 1.6 
10:09:57 AM 601.4 74.1 74.1 1.5 
10:09:58 A11 601.4 73.9 74.3 1.5 
10:09:59 Aivi 601.4 73,9 74.5 1.5 
10:10:00 A.\1 601.4 74.3 74.0 1.6 
10:10:01 AM 601.3 73.7 74.1 1.5 
10:10'.02 AM 601.4 74.1 74.3 1.5 
10:10:03 AM 601.4 73.9 74.3 1.6 
10:10:04 AM 601.4 74.0 74.1 1.5 
10:10:05AM 601.4 74.1 73.8 1.5 
10:10:06 AM 601.4 73.8 74.0 1.5 
10:10:07 Al\1 601.4 74.1 74.6 1.4 
10:10:08AM 601.4 73.8 74.2 1.5 
10:10:09 Al\f 601.4 74.0 74.4 1.5 
10:10:10 AM 601.4 73.9 74.4 1.5 
10:10:11 AM 601.4 74.2 74.5 1.4 
10:10:12 AM 601.3 73,7 74.3 1.5 
10:10:13.AM 601.4 74.0 74.3 1.5 
10:10:14AM 601.4 74.1 74.4 1.4 
10:10:15AM 601.4 73.9 74.1 1.4 
10:10:16 AM 601.4 74.2 74.4 1.5 
10:10:17 AM 601.4 73,9 74.1 1.5 
10:10:18AM 601.4 73.9 74.3 1.6 
10:10:19 AM 601.3 73.8 74.0 1.6 
10:10:20 AM 601.4 73.7 74.1 1.6 
10:10:21 AM 601.4 74.2 74.7 1.5 
10:10:22 AM 601.3 74.1 74.5 1.6 
10:10:23 AM 601.3 74.1 74.6 1.6 
10:10:24 AM 601.4 74.1 74.6 1.6 
10:10:25AM 601.4 74.1 73.9 1.5 
10:10:26 A_,_\1 601.4 74.1 74.3 1.6 
10:10:27 A.t\1 601.3 74.1 74.3 1.5 
10:10:28AM 601.3 74.0 74.5 1.5 
10:10:29 AM: 601.3 74.3 74.1 1.6 
10:10:30AM 601.3 73.9 74.7 1.6 
10:10:31 AM 601.3 74.0 73.8 1.5 
10:10:82AM 601.3 74.3 74.3 1.5 
10:10:33 AM 601.3 74.0 74.2 1.5 
10:10:34 AM 601.3 74.1 74.0 1.6 

Averages.> 601.4 74.0 74.3 1.5 
Maximum-> 1.6 

www.yarmouthresearch.com 



Yarmouth Research and Technology. LLC 

Valve Description: 3 inch Class 300 Velan Split Body Ball Valve 

Cycle Number: 200 

Time 

104L45AM 
1A146. 

!OA1 
10Al. 
10AI' iAJ, 

m4L5 'A 
10A158 AM 
10' 
>0,4200 AM 

2,01 

''02 

lAJ 

10 42,13 

14221 

042'35 &V 
10A236AlY 
042,37AM 

' 2,3( J\1 

(p•ig) 

600.5 
600.5 

1.5 

1.6 
100.7 
600.6 
600.5 
6005 

.5 

600 3 
600.3 
600.3 
600.3 
600.3 
600.3 

1.3 
1.3 

60C. 
100.3 
100.3 
100.3 
100.3 
100.3 
600.3 
600.3 
600.3 

1.3 
13 

74. 

7 . 

,J.g 

73.8 
74.0 
739 

),9 

),9 

73.9 
73.9 

1.1 
1.7 
•. 1 

73.6 
73.8 
74.0 
74.2 
73.8 
7· 

7 
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74.6 
71.9 
7· 
7. 

7 

1.9 
1.6 

74. 
74.5 
74.3 

1.8 

18 
I. 1 

73. 
74.1 
74.1 

7. 
7 

7· 
7 

!.2 

" 1.2 
1.2 
1.3 

Date 4/12/2010 

1.3 
I 3 

l.2 
.3 

L2 
L2 
1.1 

12 

1.2 
1.3 
1.2 
1.2 
1.2 

.. 1 

'1 
.2 
.1 

'1 

L2 
.1 

~~ 1.3 



Yarmouth Research and Technology. LLC 

Valve Description: 3 inch Class 300 Velan Split Body Ball Valve 
Cycle Number· 950 - Date 4112/2010 

Time Pressure Bonnet Temp. Inside Temp. PPMv 
(psi g) (deg. F) (deg. F) Reading 

11:40:25 Mil 600.5 73.7 74.2 1.2 
11:40:26 Mil 600.6 73.9 74.1 1.2 
11:40:27 AM 600.6 73.8 74.5 13 
11:40:28 AM 600.6 73.7 73.9 13 
11:40:29 AM 600.5 73.7 74.0 1.3 
11:40:30 AM 600.6 73.9 74.3 1.2 
11:40:31 Mil 600.5 73.8 74.1 1.2 
11:40:32 AM 600.5 74.0 74.6 1.2 
11:40:33 AM 600.5 73.9 74.1 1.2 
11:40:34 Mil 600.6 73.8 74.0 12 
11:40:35 Al\1 600.5 74.1 74.0 1.2 
11:40:36 AM 600.5 73.9 74.1 1.3 
11:40:37 AM 600.5 74.0 74.2 13 
11:40:38 A..!vl 600.5 73.7 74.1 1.2 
11:40:39 AM 600.5 74.0 74.1 1.4 
11:40:40 AM 600.5 74.0 74.0 1.3 
11:40:41 AM 600.5 74.1 74.4 13 
11:40:42 AM 600.5 74.1 74.5 12 
11:40:43 AM 600.5 73.8 74.1 1.2 
11:40:44 AM 600.4 73.9 74.5 1.2 
11:40:45 AM 600.5 73.7 74.2 1.2 
11.:40:46 AM 600.5 73.9 74.6 12 
11:40:47 AM 600.5 73.9 74.3 13 
11:40:48 Ar.VI 600.4 74.0 73.9 13 
11:40:49 AM 600.4 74.0 73.7 1.4 
11:40:50 AM 600.4 74.0 74.4 1.3 
11:40:51 Mil 600.4 73.8 74.2 13 
11:40:52 AM 600.4 73.8 74.2 14 
11:40:53 .A.,'\1 600.4 73.9 73.9 14 
11:40:54 AM 600.4 73.8 74.8 14 
11:40:55 AM 600.4 73.8 74.2 1.3 
11:40:56AM 600.3 73.9 74.2 1.3 
11:40:57 AM 600.3 73.7 74.8 1.3 
11:40:58 Al\1 600.3 73.8 74.8 12 
11:40:59 AM 600.3 73.8 74.3 13 
11:41.:00 AM 600.3 73,7 74.3 1.2 
11:41:01 AM 600.3 73.9 73.9 1.2 
11:41:02 AM 600.3 73.9 74.3 1.2 
11:41:03 A..!vl 600.3 73.5 74.2 1.3 
11:41:04 AM 600.2 73.5 74.4 13 
11:41:05 AM 600.2 73.9 73.9 12 
11:41:06 AM 600.2 73.8 74.3 Ll 
11:41:07 AM 600.2 73.7 73.9 12 
11:41:08 AM 600.2 73.9 74.4 12 
11:41:09 AM 600.2 73.9 74.1 Ll 
11:41:10 Arvl 600.2 73.9 74.3 1.2 
11:41:11 AM 600.2 74.0 73.8 Ll 
11:41:12 AM 600.3 73.8 74.6 12 
11 :41:13 AiVI 600.3 73.8 74.3 1.2 
11:41:14 AM 600.3 73.8 74.3 Ll 
11:41:15AM 600.3 73.8 74.1 1.2 
11:41:16AM 600.3 73.8 74.0 13 
11:41:17 AM 600.3 73.7 74.6 1.2 
11:41:18 AM 600,2 73.8 74.0 12 
11:41:19 AM 600.2 73.8 74.1 1.2 
11:41:20 AM 600.3 73.8 74.1 1.2 
11:41:21 AM 600.3 73.8 74.5 1.2 
11:41:22 AM 600.3 73.9 74.5 1.2 
11:41:23 AM 600.2 73.7 73.8 12 
11:41:24 Al\1 600.3 74.0 74.0 1.2 

Averages .c> 600.4 73.8 74.2 1.2 
Maximum-> 1.4 

www.yarmouthresearch.com 



Yarmouth Research and Technology. LLC 

Valve Description: 3 inch Class 300 Velan Split Body Ball Valve 

Cycle Number: 250 

Time 

12 32,45 PM 

1.47 

·3302 

603.6 
603.6 
603.7 
1.03.7 

1.7 

)3, 

603. 
603, 
603.8 
603.8 
603.9 
603.9 
603.9 

03.9 

Date 5/12/2010 

PPMv 

391. 3936 L2 

391.0 393.6 1.2 

390.9 393.4 

391. 393.8 1.2 

391. 39 1.4 1.2 

190.0 
190.0 l3,: 

389.5 .. 1 

389.2 1.0 .. 2 

388.8 l,2 

388.4 394.0 .. 3 

387. 393,9 i.2 

387. 394.3 1.2 

f--"' "'~~-+-----'""""--l--'""'"86 .. : '---+---""~--l---lC''3'---i 
86. 3l 1.3 

1233:17 PM 

12 :PM 

"' 33:1. IPM 
12 33 .P!v 

"' 33, iP!v 

12,33' 'Plv 

3NI 
,33• 

,~ 

60 
60 
604,0 
1.04.0 
1.04,0 

604.0 
604.0 
604.0 
604.1 
604,2 
604.2 
604.2 
1.04.2 
>04,2 

1.2 
.2 

61 
60 
604, 
604.2 
604.3 
604.3 
604,3 
604.3 
604,3 
604.3 
604,8 
604,3 
604.0 

3t l2 
1.7 
•.7 
1..1 
'.3 

376. 
375.9 
375,4 
374.4 
373. 
373.: 
172. 

165,8 
165.3 
365. 
364.7 
364. 
364. 
364 
86•. 
379 
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,,2 

394, 
3940 
393.7 
393.7 
393,7 
393,3 
3( 

32,1 
192. 
192.: 
192.4 
192, 

1.8 
391.9 
391.8 
891.6 
393.5 

1. 
.2 

1.2 
1.2 
1.3 
1.2 
1.2 
1. 
1.1 
.. 2 

1.2 
,2 

1.3 

L2_ 

1.3 



Yarmouth Research and Technology. LLC 

Valve Description: 3 inch Class 300 Velan Split Body Ball Valve 
C 1 Numb · 300 yc e .,. D t a e 5/12/2010 

Time Pressure Bonnet Temp. Inside Temp. PPMv 
(psi g) (deg. F) (deg. F) Reading 

1:28:19 PM 602.2 389.2 389.8 1.4 
1:28:20 PM 602.2 389.4 389.8 1.6 
1:28:21 PM 602.2 389.8 389.8 1.5 
1:28:22 PM 602.3 390.2 389.4 1.5 
1:28·.23 PM 602.3 390.5 389.8 1.5 
1:28:24 PM 602,2 390.8 389.5 1.5 
1:28:25 PM 602.8 391.2 389.8 1.6 
1:28:26 PM 602.3 391.4 389.6 1.5 
1:28:27 PM 602.3 391.5 389.9 1.5 
1:28:28 PM 602.8 392.1 390.0 1.6 
1:28:29 PM 602.3 892.2 390.0 1.5 
1·.28:30PM 602.3 392.8 390.0 1.5 
1:28:81 PM 602.3 393.0 390.1 1.6 
1:28:32 PM 602.8 398.3 389.9 1.5 
1:28:33 PM 602.4 393.6 389.6 l.4 
1:28:34 PM 602.3 393.9 390.1 1.5 
1:28:35 PM 602.3 394.2 390.3 1.5 
1:28:36 PM 602.4 394.4 390.5 1.4 
1:28:37 PM 602.4 394.8 390.2 1.4 
1:28:38 PM 602.4 395,1 890.2 1.4 
1:28:89 PM 602.4 395.3 390.3 1.4 
1:28:40 PM 602.4 395.7 390.0 1.5 
1:28:41 PM 602.4 395.8 390.3 1.4 
1:28:42 PM 602.4 396.2 390.2 1.5 
1:28:43 PM 602.4 396.5 390,2 1.4 
1:28:44 PM 602.4 396.8 390.3 1.5 
1:28:45 PM 602.5 397.0 390.3 1.5 
1:28:46 PM 602.5 397.3 390.4 1.6 
1:28:47 PM 602.5 397.5 390.6 1.6 
1:28:48 PM 602.4 398.0 390.4 1.7 
1:28:49 PM 602.5 397.8 390.4 1.6 
1:28:50 PM 602.4 898.3 390.4 1.5 
1:28:51 PM 602.5 398.6 390.8 1.5 
1:28:52 PM 602.5 398.6 390.8 1.5 
1:28:53 PM 602.4 399.2 390.6 1.6 
1:28:54 PM 602.<1 399.2 391.0 l.4 
1:28:55 PM 602.5 399.6 390.8 1.5 
1:28:56 PM 602.4 399.8 390.9 1.6 
1:28:57 PM 602.5 400.0 391.4 1.5 
1:28:58 PM 602.5 400.4 391.0 1.5 
1:28:59 PM 602.5 400.6 391.2 1.6 
1:29:00 PM 602.5 400,8 391.3 1.5 
1:29:01 PM 602.5 401.0 391.2 1.5 
1:29:02 PM 602.6 401.2 391.4 1.5 
1:29:03 PM 602.5 401.2 391.4 1.5 
1:29:04 PM 602.6 401.4 391.6 1.5 
1:29:05 PM 602.6 401.8 391.7 1.5 
1:29:06 PM 602.6 402.0 391.6 1.5 
1:29:07 PM 602.7 402.2 391.7 1.5 
1:29:08 PM 602.6 402.3 391,6 1.5 
1".29·.09 PM 602.6 402.4 391.6 1.7 
1:29:10 PM 602.6 402.6 391.6 1.7 
1:29:11 PM 602.7 403,0 391.9 1.7 
1:29:12 PM 602.7 402.9 392.2 1.6 
1:29:13 PM 602.7 403.3 392.4 1.5 
1:29:14 PM 602.7 403.5 392.0 l.6 
1:29:15 PM 602.7 404.0 391.8 l.5 
1:29·.16 PM 602.7 404.0 392.0 1.5 
1:29:17 PM 602.8 404.0 392.4 1.5 
1:29:18 PM 602.7 404.3 392.3 1.5 

Averages-> 602.5 397.5 390.8 1.5 
Maximum-> 1.7 
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Yarmouth Research and Technology, LLC 

Valve Description: 3 inch Class 300 Velan Split Body Ball Valve 

Cycle Number: 350 

2 
2· 
2 

Time 

2 34 4< 

23H8 
n449 

23451 P1 

2:34 53 PM 

23455PM 

:34 57 M 

59 

2: 

2 PM 

235 

l:351C 'M 

. 0 

12.3 
12.3 

602.3 
602.3 
602.4 
602.4 
602.4 

:.4 

60 
60 
602.5 
602.5 
602.6 
602.6 
602.6 
602.6 
602. 
602.6 
602.7 
602.7 
602.7 
602.7 
02.7 

7 

60 . 
60. 
60. 
60 . 
60 
602. 
602.8 
602.8 
602.9 
i02.8 

1.9 
1.9 

178 . 

l.8 
176.4 
176.2 
375.4 
375.2 
374 7 
374. 
373. 
173. 

~3 

1.1 
368.9 
368.5 

367.2 
366.3 
365.9 
365.3 
364.7 
364.3 
363.9 
363 
362 
362 

156.5 
155.6 
355.5 
354.8 
354.5 
354.0 
353. 
353 

53. 

:.2 
1.9 
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94. 
94. 

194. 
194 
194.6 
194.6 
394.6 
394.4 

1.7 

94.6 

195.0 
94.8 
·94.6 
1949 
195. 
194.9 
194.8 
394.9 
394.6 

94.7 
94 7 

1.4 
1.6 

193. 

193.4 
13.5 

193. 
193 6 

393.2 
393. 

3.0 
:.8 
:7 

Date 5/12/2010 

.. 8 

.. 8 
1.8 
.. 8 
1.7 
L. 7 
1.8 

1.7 
L8 

.7 
1.7 
.7 

1.8 
1.5 
1.6 
1.7 

.7 
1.6 
1.7 

.7 

L.8 
L6 
L6 
L7 
L7 

1.8 



Yarmouth Research and Technology. LLC 

Valve Description: 3 inch Class 300 Velan Split Body Ball Valve 
Cycle Number: 400 

Time 

IP 
'IIL12P 

8,2uo 
8 211C 
3'2U8 
32U9P 
3,2uo PM 
3,211 °M 
3'2 'M 

''9 

03.2 
)3.2 

1.2 

164. 

61 3.2 • 1.0 
61 1.2 1.2 
603.2 361.9 
608.2 3613 
603. 360 9 
603. 360. 

6( ~-1---"'3' 
61 
61 

1.3 
1.2 '1130 . 56. 

32U i.6 
3,2U 'M 60 i.5 
32U 'M 61 
3,2),35 61 .3 154.6 

1.1 
396 
396.0 
396.2 
396.0 

1.0 
i.8 
i 2 

i.4 

32136 61:.3 154. 39 

Date 5/12/2010 

PPMv 

.4 

1.4 
.. 5 
1.5 
1.4 
.. 5 
1.5 
1.3 

3,21.37 603.3 353.9 39 .. 5 
3,zt38 • 603.3 353.1 39 .. 4 
321.39 608.3 352.8 39· .. 3 
32L40 p 603.8 352.5 3911.0 .. 5 
,,2L41 p 608.3 352.4 39· •. 8 .. 5 
3'2L42 PM 603.3 351. 395.1 .3 
3'2L43 PM 603.3 351.4 394.3 .4 
J,n4• 'M 603. 351.2 394.6 .. 5 
3 n41 'M 603. 350. 1.5 '.4 

15 
' 11.51 

1,21 ,o2 
3,2203 
3,22,04 
3,22,05 
3.2206 
3,2207 

'M 

3'22,08 PM 
3,22,09PM 

.4 

.4 

.4 
·4 
.4 
.4 

603.4 
603.4 
603.4 
603.4 
603.4 
603. 
603.' 
603.< 
603.3 

345.1 
345.' 
345.' 
345. 
344.9 
344.7 
344.5 
344.3 
344.3 
844.4 
344.5 
344.6 
344.9 
353.0 
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9 

39 . 

391. 
391:.4 
391:.3 
392.3 
392.5 
391. 
39 .. 8 
394.6 

1-> 

4 
.. 5 
.4 

. 5 
.4 

L4 
1.6 



Yarmouth Research and Technology. LLC 

Valve Description: 3 inch Class 300 Velan Split Body Ball Valve 

Cycle Number: 450 Date 5/12/2010 

Time Pressure Bonnet Temp. Inside Temp. PPMv 

(psig) (deg. F) (deg. F) Reading 

4:09:44 PM 600.6 368.1 394.2 14 

4:09:45 PM 600.6 368.7 394.6 13 

4:09:46 PM 600.6 368.7 894.8 1.3 

4:09:47 PM 600.6 369.3 394.8 14 

4:09:48 PM 600.6 369.2 395.1 14 

4:09:49 PM 600.6 369.1 394.7 13 

4:09:50 PM 600.7 369.0 395.3 1.4 

4:09:51 PM 600.7 368.9 395.2 1.3 

4:09:52 PM 600.7 369.3 395.1 1.4 

4:09:53 PM 600.6 368.8 395.5 1.4 

4:09:54 PM 600.7 368.6 395.4 1.3 

4:09:55 PM 600.7 368.7 395.3 14 

4:09:56 PM 600.7 368.2 395.4 14 

4:09:57 PM 600.7 368.1 395.5 1.3 

4:09:58 PM 600.7 367.8 395.8 1.3 

4:09:59 PM 600.7 367.9 395.5 1.4 

4:10:00 PM 600.7 367.2 395.7 14 

4:10:01 PM 600.7 366.9 396.0 1.4 

4:10:02PM 600.7 366.1 395.9 1.4 

4:10:03 PM 600.8 366.1 395.9 1.3 

4:10:04 PM 600.7 365.9 395.9 1.4 

4:10:05 PM 600.7 365.3 395.9 14 

4:10:06 PM 600.7 365.0 396.2 1.5 

4:10:07 PM 600.7 364.6 395.8 1.4 

4:10:08 PM 600.8 363.9 395.8 1.6 

4:10:09 PM 600.7 :363.6 896.2 1.5 

4:10:10PM 600.8 363.3 395.7 1.6 

4:10:11 PM 600.8 362.9 395.8 1.7 

4:10:12 PM 600.8 362.3 395.8 1.7 

4:10:13 PM 600.7 361.7 396.1 1.8 

4:10:14 PM 600.8 361.6 396.0 1.8 

4:10:15PM 600.8 361.1 395.8 18 

4:10:16PM 600.7 360.6 396.0 19 

4:10:17 PM 600.7 360.2 396.0 2.0 

4:10:18 PM 600.7 359.5 395.7 2.0 

4:10:19PM 600.8 359.2 395.7 1.9 

4:10:20 PM 600.8 358.7 395.8 2.0 

4:10:21 PM 600.7 358.4 395.5 1.9 

4:10:22 PM 600.7 858.0 395.8 1.9 

4:10:23PM 600.7 357.7 395.5 1.9 

4:10:24PM 600.8 357.2 395.5 2.1 

4:10:25PM 600.9 856.8 895.6 2.1 

4:10:26 PM 600.8 856.2 395.6 2.0 

4:10:27PM 600,8 355.9 395.7 2.1 

4:10:28 PM 600.9 355.4 395.7 2.0 

4:10:29PM 600.9 355.1 395.5 2.0 

4:10:30 PM 600,9 354.7 395.3 2.0 

4:10:31 PM 600.9 354.4 395.4 19 

4:10:32 PM 600.9 353.9 395.4 2.0 

4:10:33 PM 600.9 353.4 395.3 2.0 

4:10:34 PM 600.9 353.4 395.1 2.0 

4:10:35PM 600.9 352.8 395.1 2.1 

4:10:36 PM 600.9 352.4 395.3 2.1 

4:10:37 PM 600.9 352·.0 394.8 2.2 

4:10:38PM 600.9 851.6 394.9 2.1 

4:10:39 PM 600.9 351.4 394.8 2.1 

4:10:40 PM 600.9 351.0 395.1 2.2 

4:10:41 PM 600.9 350.6 394.4 2.2 

4:10:42 PM 600.9 350.2 394.5 2.1 

4:10:43 PM 600.9 349.7 394.6 2.2 

Averages-> 600.8 361.1 395.4 1.7 
Maximum-> 2.2 
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Yarmouth Research and Technology. LLC 

Valve Description: 3 inch Class 300 Velan Split Body Ball Valve 
Cycle Number: 500 

Time 

-"'"""' 
4 5t59 
,,52,00 
,,52,0 
,,52,02 
452,03 
4,52,04 
4,52,05 
4'52J PM 
45 PM 

60' .3 
601.3 
601.2 
601.2 
601.3 
601.3 
601.2 
60 . 

,13 L.3 
12,14 601.3 

4 52'16 L4 

),§._ 

IJl 
1.2 
).4 

38).9 
381.0 
381.3 
381.7 
382.2 
882.5 
3830 

86. 

-¥s 
39 
38 
38 . 
390.0 
389.8 
389.8 
389.7 

J.9 

452,. l.3 J.O 
4 52,18 L.3 l.8 
,,52' 19 601.3 '.9 390.0 
4,52,20 60!.3 188.3 390.1 
4,52,21 601.3 388.5 390.6 
''52 22 601.3 389.1 3904 
4·.52,23 PM 601.4 389.5 390.4 
4 52,24 PM 601.4 389.8 390 
452,25PM 601. 390.1 39J.4 
4,52 26 PM 601. 390.6 J.5 
H227 PM 601. 390.9 1.7 
4,52, PM 39l J.7 
,, 391 ).7 

Date 5112/2010 

2.1 
2.1 
2.1 
2.0 
2.0 
2 0 

.0 
L.1 
LO 
L.1 
LO 
L.O 

2.1 
2.0 
2. 
2.0 
2.1 
2.1 
2. 
2.1 
2. 

~--~4·~~PM7---4---~~~---~39~--~--~~--+---~--~ 4' 39 ).8 
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Yarmouth Research and Technology. LLC 

Valve Description: 3 inch Class 300 Velan Split Body Ball Valve 

Cycle Number: 500 Date 5/13/2010 

Time 

U646AM 

. 648 

72700AM 
72TO AM 

1A 
1A 

U lA 
7 2 

7:2717 AI 
727:18AJ 

72721 "' 
7:27 22 M 
. 7:23 

7 I :85 

7:2 '3C 

599.2 

1.1 
1.1 

19. 
599. 
5992 
599.2 
59;. 
59L 
59; 

.2 
).2 

1.2 
' ) 2 

)2 
12 
),2 

)2 

599.2 
599.2 
599. 
59 ' 
59 
59 . 

" 1.1 

82.6 
1.5 

2.6 

82.5 
82.4 
82.6 
82.5 
82.4 

82.• 
82.3 
82.5 
82.6 
82.5 
82.7 
82.6 

!.6 

1.5 

83.5 
83.2 
83.2 

1.3 

1.4 
1.2 
1.2 
1.1 

13' 
83.5 
83.5 

1.2 
.1.5 

599.1 2.6 83. 

5992 24 83.5 

3.5 

14 
3.3 
3.2 
3.2 
3.2 
3.1 

3. 
3. 
3. 
3. 
3.• 

3. 

599.2 82.4 83.5 3.2 

599. 82.6 83.5 3.0 

599.1 82. 83 2 3. 

599.1 82.6 1.6 3. 

3.5 
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Yarmouth Research and Technology. LLC 

Valve Description: 3 inch Class 300 Velan Split Body Ball Valve 
Cycle Number: 550 

Time 

0352AM 

8:03:54. M 
803:: \M 
803: \M 

:02 

04C 

8:• )4:08 
8" )4 09-
8:04: 
8:04: 
804:12. 
8:04:13. 
8:04:14 
8:04:15 \M 
80416\M 
8:04: \M 
8:04:: \M 
80 \M 
80 . \M 

19. 

J4: 

(p•ig) 

u;_ 
ld__ 
).3 

59 . 
59 -
59 
599. 
599. 

99.• 
99. 

J.O 

59 
5S. 
5S . 
599.2 
599. 
599. 
599.2 
599.2 
599. 
599 
99.2 
99. 
99. 

599. 
599. 
599. 
599.2 
599. 
599.2 
599.2 
699.2 

99.2 
99.2 
99.: 
99. 

Bo~~=~T;)mp. 

8 

9 

. 0 
8'- :.o 
81.9 

1.9 
:.1 
1.9 

L1 
L.1 
:.o 

8: L.1 
8 .9 
81.7 
82. 

L3 
:.3 

L.1 
:.1 

. 9 
:.o 

L.1 
82. 
82 
82.1 

1.7 
1.9 
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Date 

ln•;::.T;~P· 

82" 
82" 
82. 
82. 
82 . 
82.8 
830 

l.6 
:.8 

l6 
l.5 

82.4 
83 2 
82.5 
83. 
82.6 
82.6 

l.6 
:.3 
l.6 ,_, 
l6 
l.8 

l.6 
82. 
82. 
82 . 
82. 
82. 
82.7 
82.6 
82.4 
82.4 

l6 
l.6 
l.6 
l.6 

81. 
81. 

5/13(2010 

1. 

.. 2 

.1 

.0 

.0 

0. 
0. 
0. 
o.: 
0.9 
09 

9 

.9 
9 

!.2 



Yarmouth Research and Technology. LLC 

Valve Description: 3 inch Class 300 Velan Split Body Ball Valve 

Cycle Number: 600 

Time 

8,3559AM 

8: 

W2 
k03. 

g,::s,o 

8 '"'' g,3o,1 
836,] 

8 36'14 AM 

836,: ~ 
361 

- 8' 

'AM 

8,36.32 

8'3634AM 

8· 
81 

83648 

(p>ig) 

602.1 
602.1 
602.1 
60 1.2 
60 1.2 
60 

1.4 
1.6 

12.6 
602.6 
602.8 
601.9 
60 . 
60 . 
60 . 

602.0 
602.0 
602.0 
602. 
60 
60 
60 
60 

1.0 
1.9 

602.0 
602.0 
601.9 
60 .0 
60 .9 
60 .0 
60 .3 

79.9 
80. 
80. 
79.9 

1.9 

80. 
79.9 
80. 
80. 
80. 
80. 

1.1 

l0.1 
10.1 
80.0 
80. 
80.0 
80.0 
80. 
80.0 
80 
10.4 

1.9 

80. 
80. 
79.9 
80.3 
79.8 
80. 
80. 
79.9 
80. 

1.2 

'·' 
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Date 

80.7 
80.8 

1.6 

10.: 

81. 
80.6 
80.6 

.8 

80. 
80. 
80.7 
80. 
804 
80.6 
80.8 
80. 

lO.' 
1.8 

80.8 
804 
80.8 
81.0 
80.6 

1.3 

5113/2010 

PPMv 

1.9 
1. 

1. 

1.0 

1. 

1.0 

0. 
0. 

0.9 
0.9 
0.9 
0.9 
0. 
0. 
0.1 

01 

1.1 



Yarmouth Research and Technology. LLC 

Valve Description: 3 inch Class 300 Velan Split Body Ball Valve 
Cycle Number: 650 Date 5113/2010 

Time Pressure Bonnet Temp. Inside Temp. PPMv 
(psi g) (deg. F) (deg. F) Reading 

9:11:14 ANI 601.2 80.1 80.8 1.1 
9:11:15AM 601.2 79.7 80.5 u 
9:11:16AM 601.2 80.0 80.6 u 
9:11:17 Ai.\1 601.2 80.0 80.8 u 
9:11:18AM 801.2 80.1 80.5 u 
9:11:19 AM 601.2 80.1 80.6 u 
9:11:20 Al\1 601.8 80.1 80.1 u 
9:11:21AM 601.2 80.1 81.0 u 
9:11:22 AM 601.2 80.1 80.6 1.1 
9:11:28 AM 601.3 80.0 80.6 u 
9:11:24 AM 601.4 80.2 80.8 u 
9:11:25AM 601.4 80.0 80.9 u 
9:11:26 AM 601.5 80.1 80.6 u 
9:11:27 AM 601.6 80.0 80.8 u 
9:11:28AM 601.6 80.0 80.7 u 
9:11:29AM 601.7 80.2 80.6 u 
9:11:30 AM 601.7 80.1 80.9 u 
9:11:31 A.\1 601.9 80.0 80.6 u 
9:11:32 AM 602.5 80.1 80.4 u 
9:11:33 AM 602.4 79.9 80.5 1.0 
9:11:34AM 602.5 80.1 80.6 1.0 
9:11:35A.'I\,1 602.5 79.9 80.8 1.0 
9:11:36AM 602.5 80.0 80.8 1.0 
9:11:37 AM 602.5 80.0 80.8 1.0 
9:11:38 A.\1 602.5 79.9 81.1 1.0 
9:11:39AM 602.5 80.2 80.9 1.0 
9:11:40AM 602.6 80.1 80.6 l.D 
9:11:41 AM 602.5 80.1 80.7 1.0 
9:11:42 Al\1 602.4 80.0 81.0 1.0 
9:11:43AM 602.4 80.1 80.5 1.0 
9:11:44AM 602.3 80.1 80.6 1.0 
9:11:45 AM 602.2 80.1 80.8 1.0 
9·.11:4-6 AM 602.3 80.3 80.7 1.0 
9:11:47 AM 602,2 80.0 80.6 1.0 
9:11:48 AM 602.2 80.0 80.7 1.0 
9:11:49AM 602.1 80.1 80.8 1.0 
9:11:50Al\1 602.1 79.9 80.7 1.0 
9:11:51 ANI 602.0 79.5 80.9 1.0 
9:11:52 AM 602.0 80.0 80.8 1.0 
9:11:53 Al\1 602.0 80.2 80.6 1.0 
9:11:54AM 602.1 79.9 80.8 1.0 
9:11:55 AM 602.1 79.7 80.6 1.0 
9:11:56 AM: 602.1 80.0 80.5 1.0 
9:11:57 AM 602.2 79.9 80.7 1.0 
9: 11:58 Alvl 602.2 79.9 80.8 1.0 
9:11:59 AM 602,3 80.0 80.8 1.0 
9:12:00Alvt 602.4 80.1 80.7 1.0 
9:12:01 AM 602.4 80.2 80.3 1.0 
9:12:02 AM 602.4 80.1 80.4 1.0 
9:12:03 AM 602.0 80.0 80.7 1.0 
9:12:04AM 601.8 80.3 80.6 1.0 
9:12:05 Al\1 601.7 79.9 80.8 1.0 
9:12:06AM 601.7 80.1 80.8 1.0 
9:12:07 Al\1 601.6 80.2 80.6 1.0 
9:12:08AM 601.5 80.0 80.4 1.0 
9:12:09 Alvl 601.4 80.1 80.6 1.0 
9:12:10 AM 601.3 80.1 81.0 1.0 
9·.12·.11AM 601.1 80.1 81.0 u 
9:12:12 AM 601.1 80.3 80.6 u 
9:12:13ANI 601.0 80.1 80.7 u 

Averages-> 601.9 80.0 80.7 1.0 
Maximum-> 1.1 
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Yarmouth Research and Technology. LLC 

Valve Description: 3 inch Class 300 Velan Split Body Ball-Valve 

Cycle Number: 700 Date 5/13/2010 

Time Pressure Bonnet Temp. Inside Temp, PPMv 

(psig) (deg. F) (deg. F) Reading 

9:43:09 A.t\-1 603.0 80.1 80.5 1.3 

9:43:10 AM 603.0 80.2 80.7 1.3 

9:43:11 A..L\1 602.9 80.1 80.8 1.3 

9:43:12 AM 602.9 80.2 80.6 1.3 

9:43:13AM 602.9 79.9 80.7 1.3 

9:43:14 ANI 602.9 80.0 80.6 1.3 

9:43; 15 A.t\1 602.9 80.3 80.8 1.4 

9:43:16 AM 603.0 80.3 80.6 1.4 

9:43:17 A.:\1 603.0 80.2 80.5 1.4 

9:43:18 AM 603.0 80.1 80.8 1.4 

9:43:19A..\1 603.0 79.9 80.9 1.4 

9:43:20 AM 602.9 80.1 80.8 1.4 

9:43:21 AM 602.9 80.0 80.8 1.4 

9:43:22 AM 602.9 80.1 80.7 1.4 

9:43:23 AM 602.9 80.1 80.6 1.4 

9:43:24AM 603.0 80.1 80.6 1.4 

9:43:25 AM 602.9 80.0 80.8 1.4 

9:43:26 AM 603.0 79.9 80.6 1.4 

9:43:27 AM 603.0 79.9 80.3 1.4 

9:43:28 AM: 602.9 79.9 80.6 1.4 

9:43:29 Aivi 602.9 80.1 80.7 1.4 

9:48:30 A.:\1 602.9 80.1 80.6 1.4 

9:43:31 AM 603.0 80.1 80.6 1.3 

9:43:32 AM 603.0 80.1 80.8 1.3 

9:43:33 AM 603.0 80.1 80.8 1.3 

9:43:34 AM 602.9 79.9 80.8 1.3 

9:43:35 AM 602.9 80.1 80.5 1.3 

9:43:36 AM 602.9 80.0 80.5 1.3 

9:43:37 AM 602.9 80.1 80.9 1.3 

9:43:38 AM 602.9 80.1 80.7 1.3 

9:43:39 AM 603.0 80.1 80.7 1.3 

9:43:40AM 603.0 80.0 80.6 1.8 

9:48:41 A.t\1 603.0 80.3 80.7 1.3 

9:43:42 AM 603.0 80.1 80.4 1.3 

9:43:43 A.t\1 603.0 80.0 80.6 1.3 

9:43:44AM 603.0 80.0 80.3 1.3 

9:43:45 AM 603.1 80.0 80.6 1.3 

9:43:46AM 603.1 79.9 81.0 1.3 

9:43:47 AM 603.1 79.8 81.0 1.3 

9:43:48 AM 603.2 80.0 80.6 1.3 

9:43:49 AM 603.1 79.9 80.3 1.3 

9:43:50 AM 603.2 80.0 81.0 1.3 

9:43:51 AM 603.3 79.9 80.8 1.2 

9:43:52 .A.,_\1 603.3 79.7 80.8 1.3 

9:43:53 AM 603.4 79.9 80.6 1.2 

9:43:54A.,.\1 603.5 80.3 80.4 1.2 

9:43:55AM 603.6 80.1 80.8 1.3 

9:43:56 AM 603.7 80.1 80.8 1.3 

9:43:57 .A.t\11 603.8 80.1 80.8 1.3 

9:43:58 AM 603.9 80.1 80.3 1.3 

9:43:59 AM 604.1 80.0 80.3 1.2 

9:44:00AM 604.2 80.4 80.8 1.2 

9:44:01 A..\1 604.4 80.3 80.7 1.2 

9:44:02 AM 604.1 80.2 80.6 1.2 

9:44:03 AM 603.6 80.1 80.7 1.3 

9:44:04AM 603.6 80.1 80.4 1.3 

9:44:05 AM 603.5 80.0 80.6 1.3 

9:44:06 AM 603.4 80.1 80.8 1.3 

9:44:07 AM 603.3 80.0 80.3 1.3 

9:44:08 AL\1 603.2 80.0 80.3 1.3 

Averages-> 603.2 80.1 80.6 1..3 

Maximum-> 1.4 
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Yarmouth Research and Technology. LLC 

Valve Description: 3 inch Class 300 Velan Split Body Ball Valve 
Cycle Number: 750 Date 5/13/2010 

Time Pressure Bonnet Temp. Inside Temp. PPMv 
(psi g) (deg. F) (deg.F) Reading 

10:20:41 AM 603.1 79.0 79.5 1.2 
10:20:42 AM 603.0 78.9 79.6 1.2 
10:20:43AM 603.0 78.7 79.3 1.2 
10:20:44 AM 603.0 78.8 79.7 1.2 
10:20:45 AM 603.0 78.8 79.6 1.2 
10:20:46 A.J.\1 603.1 78.8 79.6 1.2 
10:20:47 AM 603.1 79.0 79.1 1.2 
10:20:48 AM 603.0 78.8 79.6 1.2 
10:20:49 AM 603.1 78.8 79.3 1.2 
10:20:50 AM 603.1 78.9 79.6 1.2 
10:20:51 AM 603.0 78.7 79.7 1.2 
10:20:52 AM 603.0 78.9 79.6 1.2 
10:20:53 A.Ivi 603.0 78.8 79.5 1.2 
10:20:54 AM 603.0 79.1 79.5 1.2 
10:20:55 AM 603.0 78.7 79.7 1.2 
10:20:56 AM 603.0 78.9 79.4 1.2 
10:20:57 AM 603.0 78.8 79.1 1.2 
10:20:58 AM 603.0 78.9 79.3 1.2 
10:20:59 AM 603.0 78.8 79.3 1.2 
10:21:00 Al.\1 603.0 78.9 79.4 1.2 
10:21:01 AM 603.0 78.7 79.5 1.1 
10:21:02 AM 603.0 79.1 79.3 1.2 
10:21:03 AM 603.0 78.9 79.6 1.2 
10:21:04 AM 602.9 79.0 79.6 1.2 
10:21:05 AM 602.9 78.9 79.5 1.2 
10:21:06 AM 602.9 78.9 79.2 1.2 
10:21:07 A.t\1 602.9 78.8 79.6 1.2 
10:21:08 AM 602.9 78.9 79.6 1.1 
10:21:09 AM 603.0 78.7 79.3 1.1 
10:21:10 AM 602.9 78.8 79.6 1.1 
10:21:11 .kVI 602.9 78.8 79.3 1.1 
10:21:12 AM 602.9 78.8 79.5 1.1 
10:21:13 AM 602.9 78.9 79.4 1.1 
10:21:14 A.t\1 603.0 78.9 79.3 u 
10:21:15A.t\1 603.0 78.6 79.3 1.1 
10:21:16 AM 603.1 78.8 79.4 1.1 
10:21:17 AM 603.0 78.7 79.6 1.1 
10:21:18 A.t\1 603.1 78.7 79.3 1.2 
10:21:19 AM 608.0 78.6 79.3 1.2 
10:21:20 AM 603.0 78.8 79.3 1.2 
10:21:21 AM 603.1 78.9 79.3 1.2 
10:21:22 .A.t\1 603.0 78.7 79.1 1.2 
10:21:23 AM 603.0 78.6 79.6 1.2 
10".21·.24 AM 603.1 78.7 79.5 1.2 
10:21:25AM 603.1 78.6 79.4 1.2 
10:21:26Al\1 603.3 79.0 79.6 1.2 
10:21:27 AM 603.0 78.9 79.3 1.2 
10:21:28 AM 603.0 78.7 79.4 1.3 
10:21:29 A..\1 603.0 78.9 79.5 1.3 
10:21:3o Alvr 603.1 78.9 79.4 1.3 
10:21:31 AM 603.1 78.8 79.1 1.3 
10:21:32 AM 603.1 78.7 79.4 1.3 
10:21:83 .A.t\1 603.0 79.2 80.0 1.2 
10:21:34 AM 603.0 79.4 79.3 1.2 
10:21:35 AM 603.0 79.4 79.5 1.2 
10:21:36 AM 603.0 79.8 79.5 1.2 
10:21:37 AM 603.0 80.0 79.3 1.2 
10:21:38 AM 603.0 80.5 79.6 1.2 
10:21:89 AM 603.0 81.1 79.6 1.2 
10:21:40AM 603.0 81.4 79.2 1.2 

Averages-> 603.0 79.0 79.4 1.2 
Maximum~> 1.3 
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Yarmouth Research and Technology. LLC 

Valve Description: 3 inch Class 300 Velan Split Body Ball Valve 

Cycle Number: 750 Date 5113/2010 

Time 
(p,ig) (deg, F) -r ln•(::.T;~P· PPMv 

L5615 PM 604.4 384. 388.7 

5616 PM 604.3 384.7 388.8 

L56l 'PM 604.4 384.9 3888 

15618 PM 6044 31 L7 383.9 

1;56:19 PM !.4 3E .9 38 

1;56201 31 38 

15621 3E . 38 

104 ].5 
04.4 
i04.4 ].5 1.6 

i;29 104.4 ].8 

151i;30 104.5 1.8 

1 56 31 6044 385.9 389.9 

L56:32 PM 604.4 386. 390.0 

1;56 33 PM 604.5 3t 3.3 Sf 1.0 

1 56;34 PM 6C !.5 3E 1.3 381.9 

L5 
1.6 
1.6 

56; L6 

56;48 i04.5 387. 

'56 49 :04.5 387.3 

156;50 \04.5 387.2 

L56;51 \04.5 387.3 

L56 52 PM 604.6 387.5 391 

L56:53 PM 604.6 387.7 3913 

1;5654PM L6 8i 1.7 39 4 

L5655PM L6 31 '.7 391.5 

16 
0.6 
16 

D. 

1.5 
0.5 
0.5 
0.5 
05 
0.5 
05 

15 
1.4 
1.4 
14 
1.4 
14 
1.4 

~--~1~156:56~1P~M---+--~~--4---~31 ~--+-~3~9~. --~---7~~ 
L5657 °M 31 

6;59 

04. 38.5 1.3 

•04. 7 38.4 2. D 

04.6 188.6 919 

604.6 188.5 392.1 

7;081 604.6 l887 392.2 

604.7 188.5 392.5 

15 '10 p, 604.7 388.9 392.1 

L57: . PM 604.7 38 3.9 392.2 

L5U2 PM 604.7 3; 3.8 8i 1.6 

•4 
1,4 

1.3 
).4 
) 3 
13 

0.4 
04 

~--~157~1731JP~M---+---6~04!..7~-4---~31 ~--4---~8>1.7-5~--~~--~ 
157;14 PM 604.7 3i 3.7 8i i.f--8-lf-----:s-----J 

.~ 604.5 3i 7.0 31 1.7 
I~ 0.6 
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Yarmouth Research and Technology. LLC 

Valve Description: 3 inch Class 300 Velan Split Body Ball Valve 
Cycle Number: 800 

Time 

2t30t 18 PlV 
2;30;19 PlV 
nOt20 PlV 
2302 PN 
2" PM 

2;.)0;: 
2;.)0;3] 
2 lO 32 
2 30;33. 
2;30;34 
2;30;35 
2;30;36. 
2 30;37 PM 
2;30 38 PM 

;30;51 

2. 

2;30;56 
2t30t57 
2;30;58 
2 30;59 
231;00 
2;31;01 
2;31;02 
2t31t03 'M 
2:31.04 PM 
2" PM 

;13 
;14 

t3U5 
2t3U6 M 

600. 
600. 
600. 
600. 
600. 
600 
61 

100 
600. 
600. 
600. 
600.2 
600.2 

.2 

.2 

1.2 
1.2 

600.2 
600.2 
600.2 
600.3 
600.2 
600.3 
600. 
6C . 

,3 
.3 

1.3 
600.2 
600.2 

387. 
387.1 
386.9 
386.9 
386 

o7 
)5.5 

185.2 
185.0 
185.3 
383.9 
385.2 
384.7 
385.1 
385.1 
385. 

185.2 

5.9 
55 
56 

185 7 
186 0 
386.0 
386.1 
385.9 
386.3 
386.3 
386.4 

1.9 
'.1 

387.2 
387.1 
387.3 
387.5 
386.0 
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392.5 
392 3 
391.8 

1.9 
.8 

1.8 
39 .. 0 
39 .2 
39[0 
391.2 
391.1 
391.0 
391.3 

39 
39 
39 

l2 
.4 

lO 

39l9 
39 
39 
39 . 
39 . 
39l.O 
392.0 
392.1 
3923 
392.0 

2.0 
2.7 
:.3 
2.3 

1.1 
39 1.3 
39 1.3 
39 1.6 
39 •..• 

Date 5/13/2010 

PPMv 

0.3 
.3 

13 
13 
1.3 

0.3 

1.2 
12 
12 

0.2 
12 
1.2 
12 
12 

0.2 
12 
1.2 

.2 

1.2 
12 
1.2 
12 
1.2 
1.2 
1.2 

_0.3 



Yarmouth Research and Technology. LLC 

Valve Description: 3 inch Class 300 Velan Split Body Ball Valve 

Cycle Number: 850 

Time 

600.5 385.8 3917 

600.5 385.7 3! .9 

601. 185.5 

51 

802,, 601.5 '92 

302,, 600.6 386. 3924 

3,03'1 601.5 8863 392.7 

3,03,01 PM 600.5 886.4 892.5 

s,o802PM 60o.5 886.8 892.5 

3,03,03 PM 600 6 386.3 392.6 

?M 

3' 
30 

3,0323 PM 

·0836 

8'0HOPM 
8m41PM 

141 

1.6 
16 
16 
1.6 
1,6 
1.6 
16 

61 16 
600,7 
600.6 

60 ' 
60 . 
60 ' 
60 . 

1,7 

10.' 
10,' 
10,' 

600.7 
600.7 
60 
60 
6( ' 

74 
7,2 
.7 

38 .3 
387.5 
387.5 
387.7 
387,9 
387. 
387 9 

7.9 

186.4 
186.1 
385 9 
385,' 
385.6 
385.8 
385.: 
385. 
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193 
193.' 
193.1 
193.8 
19.1 
393,7 
394, 
393.9 
393.9 

13.9 
1.6 

91. 
91 
m. 
91 

191. 
391 
3916 
391.3 

[,5 

.1 

Date 5/13/2010 

04 
0· 
0. 

14 
1.4 

0.4 
1.4 
14 
14 

0. 
0. 
0.6 
0,6 
0.6 
0,5 
0. 
0. 

0,1 
0.1 

0.5 

0.1 

-> 0.6 



Yarmouth Research and Technology. LLC 

Valve Description: 3 inch Class 300 Velan Split Body Ball Valve 
Cycle Number: 900 Date 5/13/2010 

Time Pressure Bonnet Temp. Inside Temp. PPMv 
(psig) (deg. F) (deg. F) Reading 

3:44:17 PM 601.2 385.7 392.4 0.8 
3:44:18 PM 601.2 385.7 392.2 0.8 
3:44:19 PM 601.2 385.9 392.2 0.3 
3:44:20 PM 601.2 385.7 892.5 0.3 
3:44:21 PM 601.1 385.8 392.6 0.3 
3:44:22 PM 601.2 385.9 392.1 0.3 
3:44:23 PM 601.1 886.1 392.5 0.3 
3:44:24 PM 601.2 386.1 392.4 0.3 
3:14:25 PM 601.2 386.1 392.5 0.3 
3:44:26 PM 601.2 385.9 392.9 0.3 
3:44:27 PM 601.2 386.3 :392.6 0.3 
8:44:28 PM 601.2 386.4 392.8 0.3 
:3:44:29 PM 601.3 386.1 392.9 0.3 
3:44:30 PM 601.2 386.5 392.7 0.3 
3:44:31 PM 601.2 386.5 393.2 0.3 
3:44:32 PM 601.2 386.7 393.0 0.3 
3:44:33 PM 601.2 387.1 393.2 0.4 
3:44:34 PM 601.3 387.1 393.2 0.3 
3:44:35 PM 601.3 386.9 393.3 0.3 
3:44:36 PM 601.3 386.9 393.6 0.3 
3:44:37 PM 601.2 387.1 393.5 0.3 
3:44:38 PM 601.2 387.2 393.5 0.3 
3:44:39 PM 601.3 387.0 393.7 0.3 
3:44:40 PM 601.3 387.3 393.8 0.3 
3:44:41 PM 601.3 387.4 393.5 0.3 
3:44:42 PM 601.3 387.4 393.6 0.8 
3:44:43 PM 601.3 387.3 393.9 0.8 
3:44:44 PM 601.3 387.5 393.8 0.3 
3:44:45 PM 601.3 387.3 393.9 0.3 
3:44:46 PM 601.3 387.5 393.7 0.3 
3:44:47 PM 601.3 387.7 393.7 0.3 
3:44:48 PM 601.4 387.5 393.4 0.3 
3:44:49 PM 601.3 387.3 393A 0.3 
3:44:50 PM 601.3 387.3 392.9 0.3 
3:44:51 PM 601.4 387.4 392.7 0.3 
8:44:52 PM 601.3 387.1 392.9 0.3 
8:44:53 PM 601.3 387.1 392.5 0.3 
3:44:54 PM 601.4 387.1 392.4 0.3 
3:44}55 PM 601.4 386.9 392.3 0.3 
3:44:56 PM 601.4 386.5 392.0 0.3 
3:44:57 PM 601.3 386.3 392.0 0.3 
8:44:58 PM 601.3 386.3 391.8 0.3 
3:44:59 PM 601.4 386.1 391.9 0.3 
3:45:00 PM 601.4 385.8 391.9 0.3 
3:45:01 PM 601.4 385.9 391.8 0.3 
3:45:02 PM 601.4 385.7 391.7 0.3 
3:45:03 PM 601.4 385.7 391.7 03 
3:45:04 PM 601.4 385.5 391.9 0.3 
3:45:05 PM 601.4 385.4 391.7 0.4 
3:45:06 PM 601.4 385.5 391.7 0.3 
3:45:07 PM 601.4 385.4 891.9 0.8 
3:45:08 PM 601.4 384.9 891.6 0.4 
3:45:09 PM 601.4 385.1 391.6 0.3 
3:45:10 PM 601.4 385.3 391.7 0.3 
3:45:11 PM 601.5 385.1 391.6 0.3 
8:45:12 PM 601.4 385.3 391.9 0.3 
3:45:13 PM 601.4 385.3 391.9 0.8 
3:45:14 PM 601.4 385.4 391.8 0.8 
3:45:15 PM 601.4 385.6 392.0 0.3 
3:45:16 PM 601.4 385.4 392.1 0.4 

Averages~> 601.3 386.4 392.6 0.3 
Maximum~> 0.4 
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Yarmouth Research and Technology. LLC 

Valve Description: 3 inch Class 300 Velan Split Body Ball Valve 

Cycle Number: 950 

Time 

42307PM 
2308 

• !309 
' 10 

423: 
423: 
4:2319 
4:2320 PM 
4:2321 PM 
4 23:22 PM 

!23 
:24 

_4: 

4:23: 

4:2339 PM 

4:23:41 PM 

. ' 
144 
1:45 

IP 

4:231 
4:23:5 
4 23:55 
4:23:56 
4 23:57 
4:23:58 Pl'l 
423:59 PM 
4:24 00 PM 

' :4:01 

'-> 

598.8 
598.7 
598.7 
591 

l.8 
l.8 

59!.8 
598.8 
598.8 
59t. 
59l. 

385.9 8S l.8 

!85.6 3l 

.5 

!85. 
l85. 
384.7 
3844 
384.5 
384. 
384.1 
383 9 

.. 5 

l3. 
l2.5 

l92.4 
392.3 
392. 
392. 
3: 

59! "'----1---' 

l,8 

5: 

" l.8 
5' l.8 

3.8 
5988 
598.8 
598.8 
5911,9 

59: 
591 

19,0 
39 

598.9 
598,9 
59: 
59 

38 
382. 
382. 
382.7 
382.8 
382.7 
382.7 

1.9 

.3 

38!.8 
38 . 
383.7 
384.3 
3839 
383.9 
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91 
91.4 
31.6 
'91.4 
'91.5 
191.4 
191.2 
191.6 

391.6 
3916 
3920 
39 .5 
3l .. 8 

92.6 
92.9 

192.9 
193.0 

l93.' 
192.8 
393.2 
393. 

Date 5/13/2010 

PPMv 

0.3 
0.3 

0 
0 
0. 
0.2 
0.2 
0.2 
0.2 
0.2 

0. 

l.3 
)2 
).2 

) 3 

0.2 
0.2 
0. 
0. 

0.3 



Yarmouth Research and Technology. LLC 

Valve Description: 3 inch Class 300 Velan Split Body Ball Valve 
Cycle Number: 1000 

Time 

H7A7PM 

!57c58 
157 59 

4 5803 M 

4 5806 'M 

c16 
c17 

"'·. 
"M 
"M 

.c58c22 
158c23 

4 58c24 
4c58 25 
4c58c26 
4c58c27 
4:58c28 PM 
45829 'M 
4c58c30 'M 
4c58c31 'M 
458c 'M 
4c58 'M 

N1 

(p>ig) 

600.2 
600 2 
600.2 

00. 
00 

6Q 
60 
60 1,2 
600 2 
60 1.2 
600.2 
600.2 
600.2 
600.2 
6002 

00.2 
D0.3 
DO 

6Q 
60 . 
6Q 
60 
60 1,3 
60 1.2 
60 
60 
60 
60 
600.3 
600.4 
600.4 
600.3 
600.4 
6003 

00.3 
00.3 
00. 
DO. 

6Q 
6Q 
6Q 
60 
601.4 
60 1.4 
60 1.4 
60l.5 
60 1.3 

3864 
3i 1.7 

3.7 

7.5 
38 '.5 
38 '.7 
38".7 
387.9 
387.9 
3E 1.1 
3. 7.9 

1.2 
3.2 

3C 

38 
38 
38 ).9 
381 1.8 
390.0 
389.8 
389.7 
389. 

1.4 
9.6 
1.1 

'.2 
·.3 

38 '.1 
88 1.9 
3811.9 
381i.3 
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391.4 

392. 
1.8 
L.7 

39 . 
39 . 
39 . 
39 . 
39 
392.5 
392.8 

3! l.8 
l.4 
l.4 

" l.9 
3£ .2 
39 
39 l.9 
39 l.9 
39 l.5 
393.9 
393.6 
393.5 
393.3 

l.9 
l.7 
l.7 

39 . 

39 . 
39 

Date 

'-> 

5/13/2010 

15 
0.4 
0.4 
0.5 

0.4 
1.4 
0.5 
0.4 
0.4 
0.4 
0.4 

l4 
0.4 
0. 
0. 
0. 
0. 
0.3 
0.3 

14 
1.5 
1.4 

0.4 
0.4 
0.~ 



Yarmouth Research and Technology. LLC 

Valve Description: 3 inch Class 300 Velan Split Body Ball Valve 

Cycle Number: 1000 

Time 

7 
7:4447 AM 
7 
14449. 

44:50, 

144: \M 

7:44:5 
745:0 
7:451 A1 
7:45:02 A.\1 
7:4503AM 
7:45:04 AM 
7 45:05AM 

45:06 eM 
45:07 M 

7:4: iA 
7:45 

7:45: 

7:45:: 

7:45:23 AM 
7 45:24 AM 
7: 
7:45:26 MJ 
7:4527 
:45:28. 
45 29. 

74: 
7:· :38 
7· 
7:• 
7:45:4 

1039 
104.0 
104.0 
104• 
104. 
608.9 
603.9 

).9 

3.9 
3.9 

'040 
103.9 
:039 
·03.9 

603.9 
603.9 
6039 

03.9 
.9 
. 9 

' 

).9 

)3. 
103. 
103.9 
103.9 
603.9 
603.9 
608.9 
603.9 

1.9 
1.9 

60 
603 
6039 
608.9 
603.9 

l.4 
l3 
l.O 
l.5 
) 3 
l.5 

79.5 
)4 

J.6 
l.2 
)4 

1.7 
J.2 
)4 

1.4 
1.3 

79.6 
794 

1.4 

l.4 
) 5 
l4 
l4 
l.4 
l3 

794 

l.2 
12 
1.3 

79.4 
794 
79.5 
79.4 

www.yarmouthresearch.com 

~.0 

ll07 
81.4 
81.0 
so: 
81.1 
80.8 
80.9 
811.8 
8 
81 

)9 

1.2 
8. 
81.3 
80.9 
8 . 
8. 

1.0 
.. 1 
1.8 
..1 
1.9 
1.0 
.. 0 

).5 
81.0 
81.0 

).7 
.0 

).8 
).9 

Date 

,~ 

5/l4/2010 

PPMv 

co 

'CO 
1.0 
..9 
20 
.. 8 
.8 
1.9 

1.8 
18 

18 
18 
1.7 
1.8 
1.9 

1.0 
1.0 
1.0 
•. 9 
1.9 
.. 9 
:.8 
1.8 

1,6 
1.7 
1.8 
2.1 



Yarmouth Research and Technology. LLC 

Valve Description: B inch Class 300 Velan Split Body Ball Valve 
Cycle Number: 1050 Date 5/14/2010 

Time Pressure Bonnet Temp. Inside Temp. PPMv 
(psi g) (de g. F) (deg. F) Reading 

8:20:12 AM 601.4 77.2 78.6 0.2 
8:20:13AM 601.0 77.2 78.6 0.2 
8:20:14AM 601.5 77.4 78.5 0.2 
8:20:15 AM 601.8 77.2 78.6 0.3 
8:20:16 AM 601.8 77.3 78.9 0.2 
8:20:17 AM 601.8 77.2 78.5 0.2 
8:20:18AM 601.7 77.2 78.5 0.2 
8:20:19 AM 601.7 77.4 78.6 0.2 
8:20:20AM 601.7 77.3 78.5 0.2 
8:20:21 AM 601.7 77.5 78.7 0.2 
8:20:22 At\1 601.7 77.4 78.5 0.2 
8:20:23 AM 601.8 77.3 78.5 0.2 
8:20:24 AM 601.6 77.2 78.8 0.1 
8·.20·.25 AM 601.6 77.4 78.3 0.1 
8:20:26 AM 601.7 77.5 78.9 0.1 
8:20:27 AM 601.8 77.3 78.3 0.1 
8:20:28 AM 602.1 77.0 79.0 0.1 
8:20:29AM 602.0 77.4 78.2 0.1 
8:20:30 Al\1 601.7 77.2 78.4 0.1 
8:20:31 AM 601.6 77.4 78.6 0.0 
8:20:32 AM 601.5 77.0 78.4 0.0 
8:20:33 Alvi 601.4 77.3 78.3 0.1 
8:20:34 A_\1 600.9 77.2 78.5 0.1 
8:20:35AM 598.1 77.2 78.2 0.1 
8:20:36 AM 601.5 77.0 78.7 0.1 
8:20:37 AM 603.2 77.3 78.3 0.1 
8:20:38AM 602.8 77.2 78.5 0.0 
8:20:39AM 602.6 77.2 78.7 0.0 
8:20:40 AM 602.8 77.4 78.6 0.0 
8:20:41 AM 602.0 77.0 78.8 0.0 
8'.20'.42 AM 601.9 77.2 78.4 0.1 
8:20:48AM 602.0 77.2 78.6 0.1 
8:20:44 AM 601.9 77.0 78.4 0.1 
8:20:45 AM 601.8 77.1 78.8 0.1 
8:20:46 AM 601.6 77.3 78.6 0.1 
8:20:47 AM 601.7 77.3 78.9 0.1 
8:20:48AM 601.9 77.1 78.5 0.1 
8:20:49 AM 601.9 77.1 78.5 0.1 
8:20:50 AM 601.9 77,1 78.5 0.1 
8:20:51 AM 601.8 77.1 78.8 0.1 
8:20:52 AM 601.9 77.2 78.3 0.1 
8:20:53AM 601.5 77.2 78.7 0.1 
8:20:54 AM 601.5 77.4 78.8 0.1 
8:20:55 AM 601.6 77.2 78.8 0.0 
8:20:56 AM 601.5 77.2 79.0 0.1 
8:20:57 AM 602.0 77.2 78.5 0.1 
8:20:58 AM 602.1 77.3 78.5 0.1 
8:20:59 AM 602.1 77.2 78.5 0.1 
8:2l:OOAM 602.1 77,1 79.0 0.1 
8:21:01 AM 601.9 77.1 78.6 0.1 
8:21:02 AM 601.8 77.4 78.5 0.1 
8:21:03 AM 601.8 77.2 78.7 0.1 
8:21:04 AM 601.8 77.2 78.8 0.1 
8:21:05AM 601.9 77.2 78.5 0.1 
8:21:06AM 601.8 77.2 78.8 0.1 
8:21:07 AM 601.8 77.2 78.5 0.1 
8:21:08 AM 601.7 77.4 78.4 0.1 
8:21:09 Al\1 601.7 77.0 78.5 0.1 
8:21:10AM 601.6 77.2 78.8 0.1 
8:21:11 AM 601.7 77.2 78.7 0.1 

Averages...::> 601.7 77.2 78.6 0.1 
Maximum-> 0.3 

www.yarmou.thresearch.com 



Yarmouth Research and Technology. LLC 

Valve Description: 3 inch Class 300 Velan Split Body Ball Valve 

Cycle Number: 1100 Date 5/14/2010 

Time PPMv 

. ol40 77 . 

L 

uYI 59 . 

8'5! 1M 59 ).5 l.5 L 

8'51.4 "'' 59 ).5 1.8 :. 7 Ll 

8 51.4 1M 59 1.6 '.0 3.4 

8'514 I AM 599.8 76.' 78.9 Ll 

9,51,5 1M! 599.8 77.4 78.3 Ll 

8,51,51 """ 599.9 77. .. 1 

~--8~115~'1:753·~~~--4---'~9)~ .. 8 __ ~---7~7. __ -+--~~--4---~~~ 
1.54 

8520 AM 

3,5212 .'11 
U3 
114 

g, 

'52 ~ 
,52,24 
'52,25 

8,52,20 
s,5228AM 

,,5231 M 

. ' 

lA 

~~ 

5 
591.6 
60 1.3 
60 1.3 
60 I. 1 
600.2 
6000 
599.9 
599.8 
599.8 
599.8 
599.7 

99.7 
1.6 

61. 
5! 

).5 
).4 

596. 
596. 
601. 
601. 
600.7 

),5 

5' 

599.8 
599,' 

7.4 
1.2 
7 2 
7.3 

76.9 
77.2 
77.3 
77.4 
77. 
77 
77 

'.3 
'.2 
'.2 
'1 

77.2 
no 
76. 
77. 

" " 1.2 

www.yarmouthresearch.com 

1.3 

1.7 
1.9 ).9 

78.7 
78.8 
78.4 

3.4 
),5 
).9 1.0 
3.5 1.1 
).4 L 

78.3 1.1 
3.2 LO 

"0 
.0 

1.1 

1.1 



Yarmouth Research and Technology, LLC 

Valve Description; 3 inch Class 300 Velan Split Body Ball Valve 
Cycle Number: 1150 Date 5/14/2010 

Time PPMv 
(p~ig) 

912505 \M 599.8 .2 78.8 
599.8 7.0 78.5 I. 

9 25107 \M 599.8 7.0 78.5 I. 
599.7 7.0 78.5 I. 
5998 '.2 78.4 .. 1 

~--~~~---4---9~9}~ ... 19 --~--~7~.2--+---~)~.6~-4--~1.~ .. 1~~ 
~--~~~---4---9~9}~ ... 8 --~--~77 .. 2 ---+--~)~.8~-4--~1.~0--~ 

d5. 
16. 

; 17 
· !.6118 · 

ll25 20 

599.6 
599.5 

925 \M 599.4 
599 8 

1M 

~99.9 

36. 

',2 
'.1 
'.2 
'.1 
'.2 
'.0 

7".1 
76.8 

'.2 
7.0 
7.2 
·.o 

78. 
78. 
78.5 
78.8 
78.8 
78.5 

i5 
l 9 

ll2i JAJ ).5 
ll2i AJ /6.9 1.5 

ll2543 1.5 
912544. 78.5 
9125145 78.8 
912546 M 599.6 7".2 79.0 
925147 M 599.7 7".1 78.8 
92548 M 599 7 '.0 788 
912549 "" 599.8 77.2 78.4 
9125 \M J99.7 770 1.3 
911. 1M )99 6 3.9 l.5 

·12611 M 

•.7 '.1 

www.yarmouthresearch.com 

1.5 
1.5 

I. 
I. 

.1 
.. 1 

1.1 

.1 
.. 1 

L.2 



Yarmouth Research and Technology. LLC 

Valve Description: 3 inch Class 300 Velan Split Body Ball Valve 

Cycle Number: 1200 

Time 

9; 
9:56:41 
9;1 
956:47 AM 
9;5648AM 
91 

l16NC 
);5701 

9;50 ';03 
957:04 A;V[ 

9157105 AM 
9:57:06 AM 
95707 AM 
9;57;08 M 
95709 eM 

15710 
• .u: 

9;57 24 AM 

1;5727 

600.6 
6006 

1.7 

l8 
100.7 
1006 
100.4 
100.4 

600.3 
00.3 
99.5 

1.6 
.. 5 
.. 3 
1.3 

100.9 
600.9 
600.8 
600.8 
600.7 
007 

.6 
•.6 

_61 
61 )8 

61 19 
60 
6009 
6009 
601. 
601.0 

01.4 

77.7 

1.1 
'.8 
1.2 

78.2 
78.2 

C.8 
C.9 
c.s 

78.2 
78• 

C.6 

7.9 
l.2 

l.2 
78.0 
77.8 
78.0 

1.1 

www.yarmouthresearch.com 

Date 

79.4 

7· 

j 5 
l.5 
).5 
j 3 

79.7 

1.3 
1.4 
1.5 
1.3 
l.2 

79.3 
79.5 

l.4 
l.6 
l.2 
l.5 
)5 

79.3 

5/14/2010 

PPMv 

,0 

1.0 
1.0 
l.O 
1.0 
1.0 

1,0 
,.0 
.. o 
1.0 
.0 

•. o 

l.O 
1.0 
)9 

.9 

.9 

l9 
1.0 
l. 

1.1 



Yarmouth Research and Technology. LLC 

Valve Description: 8 inch Class 300 Velan Split Body Ball Valve 
Cycle Number: 1250 

Time 

10c28 52 """ 
10 

lc28c59 
lc2900 
lc2901 
lc29c02 All 

10c29c03 All 
10c29 OL'li\ 
10.2905 AM 
m: 
!Oc29c0 "" 10c "" 10 """ 

JAI 

!Oc2947 

m: 
1029c51 1M 

600. 

l00.8 
600.7 
600.6 
600.5 
600.5 
600.5 
600.6 
600.6 
6' 

.4 
5c 7.6 
5 1.7 
5: 3.5 
51 l.9 
598.6 
600.1 
600.2 
600.2 
600.2 
600.3 
600.3 
600.4 
600.3 

77.8 

'.9 
3.0 
'.9 

18.0 
77.9 
78.0 
78. 
78. 
78. 

78. 

1.6 

79.1 
79.4 
79.3 
79.5 
79.9 
80.2 

_78.2 

www.yarmouthresearch.com 

79.6 
1.5 
14 

79. 
79.5 
79.1 
794 
793 
7:15 

1.5 
1.5 
1.3 
1.6 

80 
so, 
80.1 
80 
81 
80. 
81 
82. 
82.' 
82.3 
82.6 
82.8 

'"'"-

Date 

'-> 

5/14/2010 

PPMv 

).5 
).5 

).5 

>.6 
)6 
).5 
).5 

'·' ).5 
).5 
l5 
)5 
)5 
) 5 
0.5 
0.6 
).6 
).5 

0.5 
0.6 



Yarmouth Research and Technology. LLC 

Valve Description: 3 inch Class 300 Velan Split Body Ball Valve 

Cycle Number: 1250 

Time 

IPM 

343<1 l P1 
3<431 IP1 

343<1 PM 

IPM 

'14331 PM 

3.43<4 

3A3<5 PM 

'13<5 

344<01 PM 

603.0 
60 . 
603.0 
603,0 
603.0 
6030 
603.0 

1,0 
10 

603 
603.1 
603 
603. 
603.1 
603. 
603,0 
603. 
603. 
603. 

03, 
03. 

1,2 
60 . 
60 ' 
603. 
603. 
603. 
603. 
603.1 
603 
103.1 

1.2 

6( 

60 
603. 
603.2 
603,2 
603.2 
603.1 

188 8 
188.· 
188' 
188. 
188 .. 
388.8 
388.8 

38.8 
.9 

38 . 
38 1.2 
389.5 
389,2 
389.6 
389.4 
389 6 
389.5 

38 
38 

l7 
).8 

1,2 

388.1 
388 .. 
388.4 
388.0 
388.0 
387 8 

1.2 

1.3 

].8 

38l.6 
38l.6 
386.6 
388.5 

www.yarmouthresearch.com 

]2,5 
192. 
192' 
192.' 
193.1 
192.9 
393.0 

1.2 

l3. 
393. 

83. 
393. 
393 
393.4 
393,5 
393.4 
393.6 

3.7 
3.6 
17 

392.2 
392.0 
391.7 
391.7 
391.6 
391.3 

1.5 
,3 

39. 
39 . 
391.3 
392.6 

Date 5/14/2010 

1.4 
. .4 

.. 4 
.3 

1.3 
1.4 
14 
14 
4 

14 

1.4 
1.3 
1.3 
1.3 
1.3 
..3 
1.4 
1.4 
.4 
1.3 

c.4 
1.4 
1.3 
1.4 



Yarmouth Research and Technology. LLC 

Valve Description: 3 inch Class 300 Velan Split Body Ball Valve 
Cycle Number: 1300 

Time 

•.2 
•.2 

lA >.2 

:1443 591.2 
:14>44 599.3 
:14A5 599.2 

4:14>46P!V 599.3 
4:14>47PM 599.3 
4:14>4 'M 59 . 

(de •. F) ••• 

188. 
188.4 
188.4 
188.2 

388.4 
388.2 
388.8 
38 . 

~--~4:~114~·~'M~--4---~"~--~-
U4: 
4: 

14 
1.5 
1.6 
1.5 

:14" 'M " 1.5 
:15" 'M " 1.6 

4:15" " 1.6 

'15:03 599.4 
'l5:04 599.5 
'15:05 599.5 

4:15:06 599.4 
4 15:07 599.5 
4>15:08 PM 599.5 
4:15:09 PM 599.5 
4:15:10 PM 599.5 
4:15:1 'M 599. 

>.4 
>.4 

1.4 
1.4 

'M >.3 
4:15: 'M >.3 
'15: 599.4 
:15:: 599.4 
,:15:29 599.4 
'15:30 599.4 

4:15:81 599.4 
4:15:32 599.4 
4:15:33 599. 

.4_ 
38 . 
38 . 

389.' 
389.2 
389.· 
388.9 
388.7 
3886 
388.4 
381. 
38 . 
BE . 

38 . 
38 . 
381.4 
386 3 
386.4 
386.5 
386.4 
386.5 
386.8 
386. 
38 . 

~--~4:~15~34~PM __ ~---~591~. --4-~ 
4:15:35 PM 
4:15:36PM 

www.yarmouthresea.rr:h.com 

39 
39 
39 
393.3 
393.3 
393. 
393.3 
393. 

1.2 
1.0 
1.4 

39 
39 
39 . 

392.8 
392. 
392.5 
392 5 
392. 

13 
.. 9 
.. 7 
.7 

39 
.19 . 
39 ..4 
39 .. 3 
391.5 
391.7 
31 .. 7 

15 
.. 9 

Date 5/14/2010 

.3 

.2 
1.2 
1.2 
.3 

1.3 
1.3 
1.3 
1.3 

.3 
l.3 
.3 
.3 

l.3 
1.3 
1.3 
1.3 
1.3 

.2 
1.2 
1.2 
1.3 
.3 
.3 

1.3 
.3 

1.3 
1.3 
1.3 
1.2 
1.2 
1.3 
L.3 
1.4 



Yarmouth Research and Technology. LLC 

Valve Description: 3 inch Class 300 Velan Split Body Ball Valve 

Cycle Number: 1350 Date 5114/2010 

Time Pressure Bonnet Temp. Inside Temp. PPMv 

(psi g) (deg. F) (deg. F) Reading 

4:46:39 PM 599.6 388.4 393.3 0.8 

4:46:40 PM 599.6 388.1 393.4 0.8 

4:46:41 PM 599.6 388.4 393.0 0.8 

4:46:42 PM 599.6 388.4 393.6 0.8 

4:46:43 PM 599.8 388.3 393.3 0.8 

4:46:44 PM 599.8 388.4 393.7 0.9 

4:46:45 PM 599.7 388.3 393.3 0.8 

4:46:46 PM 599.7 388.3 393.7 0.9 

4:46:47 PM 599.8 388.2 393.5 0.9 

4:46:48 PM 599.7 388.7 393.9 0.9 

4:46:49 PM 599.6 388.5 393.7 0.9 

4:46:50 PM 599.6 388.6 393.6 0.9 

4;46:51 PM 599.6 388.6 393.4 0.9 

4:46:52 PM 599,6 388.4 393.5 0.9 

4:46:53 PM 599.5 388.2 393.6 0.9 

4:46:54 PM 599.5 388.4 393.4 0.8 

4:46:55 PM 599.5 388.4 393.1 0.8 

4:46:56 PM 599.5 388,3 393.1 08 

4:46:57 PM 599.6 388.2 393.1 0.8 

4:46:58 PM 599.5 387.9 392.7 0.8 

4:46:59 PM 599.5 388.2 392.3 0.8 

4:47:00 PM 599.6 387.8 392.7 0.8 

4:47:01 PM 599.6 387.4 392.3 0.7 

4:47:02 PM 599.6 387.2 392.1 0.7 

4:47:03 PM 599.6 387.2 392.1 0.8 

4:47:04 PM 599.6 387.2 391.9 0.8 

4:47:05 PM ,1)99.7 387.1 392.0 0.7 

4:47:06 PM 599.6 386.7 391.7 0.8 

4:47:07 PM 599.6 386.8 391.6 0.8 

4:47:08 PM 599.6 386.6 391.7 0.8 

4:47:09 PM 599.6 386.4 391.9 0.8 

4:47:10 PM 599.6 386.6 391.7 0.8 

4:47:11 PM 599.7 386.4 391.5 0.8 

4:47:12 PM 599.7 386.4 391.7 0.8 

4:47:13PM 599.7 386.4 391.9 0.8 

4:47:14 PM 599.7 386.4 391.4 0.8 

4:47:15 PM 599.6 386.2 391.5 0.8 

4:47:16 PM 599.6 386.2 391.5 0.7 

4:47:17PM 599.7 386.4 391.8 0.8 

4:47:18 PM 599.6 386.4 391.7 0.8 

4:47:19 PM 599.7 386.2 391.9 0.8 

4:47:20 PM 599.7 386.0 391.9 0.7 

4:47:21 PM 599.7 386.2 392.0 0.8 

4:47:22 PM 599.7 386.4 391.9 0.8 

4:47:23 PM 599.6 386.2 392.0 0.8 

4:47:24 PM 599.6 386.4 392.3 0.8 

4:47:25PM 599.7 386.5 392.1 0.7 

4:47:26 PM 599.7 386.2 392.5 0.7 

4:47:27 PM 599.7 386.2 392.2 0.7 

4:47:28 PM 599.7 386.6 392.1 0.8 

4:47:29PM 599.7 386.8 392.1 0.8 

4:47:30 PM 599.7 386.7 392.4 0.8 

4:47:31 PM 599.6 386.8 392.3 0.8 

4:47:32 PM 599.6 386.8 392.6 0.8 

4:47:33 PM 599.6 386.6 392.7 0.8 

4:47:34 PM 599.7 386.8 392.6 0.8 

4:47:35 PM 599.7 387.0 392.5 0.7 

4:47:36 PM 599.7 387.0 392.9 0.7 

4:47:37 PM 599.7 386.9 392.7 0.7 

4:47:38 PM 599.7 387.0 392.8 0.7 

Averages-> 599.6 387.2 392.5 0.8 

Maximum-> 0.9 

www.yarmouthresearch.com 



Yarmouth Research and Technology. LLC 

Valve Description: 3 inch Class 300 Velan Split Body Ball Valve 
Cycle Number: 1400 

Time 

,20, PM 

IPJ'I 
5' !0,29 
5"0.30 
5,20,31 'M 

5,20,33 PM 
,20,34 PM 
,20 31 PM 
,20, PJ'I 

1;45 
,,46 

'!0,4 
5,!04lP 
5' !Q,, ) p 
5,<Q,5J 
5 l0'52 

5 20,54 
520,55 
5,20,56 
5,20,57 PM 
,20,53 PM 
205! PM 

,21.0< PM 
PlY 

;10 

PM 
:PI 

5' ,PJ 

52U7PJ'I 

(p,ig) 

60 !.8 
601.9 

1.8 

6( 

1.8 
1.8 
!.7 

601.8 
601.8 
601.8 

1.9 
1.8 

1.8 
1.8 

.7 
601.6 
601.7 
601.8 
601.8 
i02 
i02.• 
JD2 

L8 
6> L9 
61 1..8 

385.4 
385.2 

15.4 

1..6 
(.4 
1.2 

l5. 
385.6 
385.4 
3854 
3854 

15 .. 
. l5. 

1..1 
iO 
1..6 

1..6 
1..3 

384.2 
384.2 
384.• 

1..2 
13.8 

.2 

184. 
l84. 
184 
384.6 
384.8 
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392.9 
393.3 

!.9 

"-39 . 
39 . 
391.6 
393.6 
393.7 
3936 
393 5 

l.5 
l9 

-" 3C 

"' :.6 
39 
39 . 
39 
39 . 
39 
39 
392. 
392.2 
392.2 
392.0 

1.0 
13 
1.0 
1.2 

39 
39 
39 1.1 
393.2 
392.9 

Date 5114/2010 

PPMv 

0.8 
08 
0.8 
1.8 
18 

0. 
o. 
0 
0.9 
0.9 
0.9 
0.9 

.0 
0 

.0 

0. 
0.! 

0.! 

.0 

.0 

.0 

o.-
lJl 



Yarmouth Research and Technology, LLC 

Valve Description: 8 inch Class 800 Velan Split Body Ball Valve 

Cycle Number: 1450 

Time 

54847PM 
5,48,48 PM 

5'4849PM 
5,48,50 PM 
5.48,51 PM 

5.4301 ' 
M9 

54905 PM 
5A9,06PM 
1490 PM 
I 49,0 PM 

603.0 
603.0 
603.0 
602.9 
603.0 
602 9 
102.9 

1.9 
.9 

383.8 
3836 
383.6 
383.4 
383.6 
383.7 
3835 

1.5 
1.5 

192. 

.192. 

391.7 
391.6 

.8 

192. 

l02. 192. 

i02.9 192. 

602 9 383.: 192. 

602 9 383. 192. 

602.9 383.6 392.6 

602.9 383. 392.4 

602.9 383.8 392.4 

602.9 384. '92 9 

i029 33.9 ,,7 

Date 5/14/2010 

.. 5 
1.4 

.5 

. .4 
,,4 

. .4 

L5 
L5 
L5 
L5 
.. 5 

~--~~~---+--~"7'·~9~--~~· .. ~--~~~~.8--~--~---1 1.8 

549 
5.49' 
549, 
549, 
5,49 24 
,,49'25 p, 
5.49 26 PM 
5,49,27 PM 

·49'1 PM 
492 'M 

'M 

5 49.4 

,,49.4 

5,49,45 PM 
5.4946 PM 

6( 

60 
60 . 
60 
60 
60 

602.' 
602.9 
602.9 
6029 
602.9 

12.9 
12.9 

60 
60 . 
60 
60 
60 
602 
602.9 
602.9 
602.9 

l84 
l84. 
38E 
38E. 
385.3 
385 3 
385.5 
385.6 
385.4 
385 5 

i6 
1.8 
1.6 

185. 
184.5 

384.2 
384. 
384. 
384.2 
3836 
3836 
384.4 
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l3. 
13.1 

3931 
393.' 
393.' 
393.9 
394.0 
393.8 
193.8 
939 

l.9 
l8 

32. 
l2. 

392. 
391. 
391. 
391.6 
391.8 
391.7 
392. 

L 

1. 

1.2 
1 2 
1.2 
1.2 
1.3 
1.5 



Yarmouth Research and Technology. LLC 

Valve Description: 3 inch Class 300 Velan Split Body Ball Valve 
Cycle Number: 1500 

Time 

624; '1\1 
6~;11 '1\1 
6;24;12 'M 
6 24;U 
6;24;14 
6;24;15 
62416 
6;24;17 PM 

24; PM 
24; PM 

6~ 

6242 'M 

;24;31 PM 

24A( PM 

(p>ig) 

598.Q_ 
598~ 
598.0 
598.0 
598. 
598.1 
598. 
59 
59 

598. 
598. 
598.0 
598.0 
598. 
598.0 
59 '.9 
59''.9 

1.0 
'.9 
'.9 
'.9 
•.9 

Bo~::~T;;nP· 

~42 
184.3 
184.6 
184.8 
184.6 

385.0 
.185.0 
385 
385. 

.6 
3818 
38E.8 
385.4 
385.' 
385 5 
385 4 
385.6 
385.2 
385.3 
385.0 
385. 
384. 

Date 

ln•:::.T;~P· 

~ 
1.3 
1.5 

39 1.4 
39 1.2 
39 1.5 
393.5 
393 3 

1.8 

3.9 
1.9 

391.8 
39 1.3 
391.2 
39 1.9 
893.1 
392.6 
392.6 
.192.3 

www.yarmouthresearch.com 

5/14/2010 

_12 
.2 

1.2 
1.2 
l.2 
1.2 
L.2 
1.2 
1. 

.2 

.2 

.3 

.2 
.. 8 

1.8 
.8 

1.2 
1.2 
l 2 
12 
1.2 
1. 
1. 



Yarmouth Research and Technology. LLC 

Valve Description: 3 inch Class 300 Velan Split Body Ball Valve 

Cycle Number: 1500 Date 5/17/2010 

Time Bo~~:~T;;nP· ln':::.T;~P· 
(p,ig) 

93200AM 600 1 70.6 71.0 0.8 

9c32c01 AM 600 70.7 71. 0.8 

932c02 AM 600.1 70.6 7Ll 0.8 

9 l2c03 Al\! 6001 70. .0 18 

9c 2c04. M 600. 70. 7 .0 08 

:c05 00. 7 18 

7 

. ' 

'32.12 ,,,,,13 100 70.6 

•32cl4 100. 70. ..o 
18215 AM lOO. 70.8 71 

9c3216 AM 600. 70.6 70.9 1.8 

93217AM 600 70.5 7' ).8 

9c82c18 'u\! 600. 70. 19 ) 8 

600. 70. ) 8 0.8 

9 20 600. 70 . )8 

9c c21 600. 
)8 

· l2cl \M 6 

'121 60 .8 

121 60 l.O 

lc32cl 60 . 1.6 70 8 

•821 60 1.8 71.1 

9c82c35 AN 600. 70.5 71.2 0.1 

9c32c36A1 600.1 70.9 71.0 0.8 

9 32c87 ruV< 600. 70.3 71. 0.8 

9c32c38AM 600.1 70.6 70.9 1.8 

9c32c39 .\M 600. 71 7Ll 18 

9c82c40 \.M 600 1 7( 71.0 1.8 

~--~9, :~4·~--~--~~~00.~-+---~71~-4--
~~--~--~1.8~-4 

~--~9· ,~.,~--~--~1~00.~-+---~7(.~-4--
-~7~~--~~1.8~-4 

•.8 

9 32 58 ruV< 

100. 
100. 
600 
600. 
600. 
600. 
600. 

~1 

1.5 
70.8 
70.6 
709 
70.6 
70.4 
70.4 
7<•.4 

•.6 
7U.6 
7<•.6 

www.yarmouthresearch.com 

7• .8 

70 
71 

1.2 
71 

1.2 
71.2 

1.2 
_ 71.1 

).8 
)8 
l.8 
0.8 
•.8 

0.8 
0.8 
0.8 
o,s _ 
0.8 
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Yarmouth Research and Technology, LLC 

API 622 PROJECT SUMMARY 

Customer: Velan Inc. Start Date: 19-May-10 
Project#: 210037 

Valve Information 
Valve Manufacturer: Velan Inc. 

Description: 2 inch Class 600 Top Entry Ball Valve 
Valve Product Code: S08-G0613-SSEZ 
Packing Description: OEM 

Test Information 
Cycling Rate: 30 seconds per cycle 

Test Pressure: 600 psig 
Test Media: 99% Methane 

High Temperature: 200 C 

Results 
Average Test Pressure: 

Number of Mechanical Cycles Completed: 
Number of Thermal Cycles Completed: 

Number of Packing Adjustments Required: 
Cycle Number(s) of Packing Adjustments: 

Average Leakage Throughout Test: 
Maximum Leakage Throughout Test: 

Witness 

Matthew J Wasielewski, PE 

President, Yarmouth Research 

www.yarmouthresearch.com 

600 ps1g 
1500 

3 
1 

1000 
58 PPMv 

710 PPMv 



Yarmouth Research and Technology, LLC 

Customer: Velan Inc. Start Date: 19-May-10 

Project #: 21003 7 
Valve Description: 2 inch Class 600 Top Entry Ball Valve 

S08-G0613-SSEZ 

Stem Seal Leakage Packing 
Cycle Inside Temp Bonnet Pressure (PPMv) Retorque 

Number (F) Temp- (F) (psig) Avg. Max. See Note 
0 62 62 599 0 1 
50 66 66 600 1 2 
100 66 66 600 1 1 
150 67 67 602 1 1 
200 68 68 602 1 1 
250 67 68 601 1 1 
250 388 394 595 3 3 
300 391 401 599 2 2 
350 391 400 599 1 1 
400 392 402 603 1 2 
450 391 401 602 1 1 
500 391 400 600 1 1 
500 70 70 597 250 314 
550 71 72 597 300 331 
600 71 72 601 235 257 
650 72 73 598 241 307 
700 72 72 608 151 170 
750 72 72 598 217 236 
750 375 386 600 9 10 
800 391 403 600 5 5 
850 392 403 603 7 7 
900 391 401 600 5 6 
950 391 401 599 6 7 
1000 392 403 602 6 7 
1000 72 72 597 688 710 1 
1000 71 71 604 9 14 
1050 72 73 599 5 7 
1100 74 74 596 5 8 
1150 75 75 602 17 20 
1200 74 74 593 4 5 
1250 74 74 592 2 3 
1250 391 395 602 1 1 
1300 389 395 597 3 3 
1350 390 396 599 2 2 
1400 391 396 600 2 2 
1450 391 396 600 1 2 
1500 391 396 602 1 1 
1500 71 71 599 27 29 

Averages-> 600 58 65 
Maximums-> 608 688 710 

www.yarmouthresearch.com 



Yarmouth Research and Technology, LLC 

Test Results: The average and maximum leakage results shown below were 
calculated from 60 readings measured during a minute duration. 
See data sheets for more detailed information. 

Packing Retorque Notes: 
Before Adjustment After Adjustment 

Nut Torque Nut Torque Number 
Side 1 Side 2 Side 1 Side 2 of Flats 

1 10 10 25 25 3 
2 
3 

Nut Torque at End of Test: (ft-lb)l 20 1<-Side 1 20 1<-Side 2 

Test Notes: 

www.yarmouthresearch.com 



500 

450 

400 

350 

150 

100 -

50 

0 ~-

0 

Yarmouth Research and Technology, LLC 

250 

Static Leakage Chart 
Maximum Reading 

I 
I 

Leakage > 500 PPM v 

;4 
~ 

.¥ 

_. 

500 750 

Cycle Number 
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1000 1250 

·-

1500 



Yarmouth Research and Technology, LLC 

Test Valve 

www.yannouthresearch.com 



B 

A 

_4r$'VE'LOAD 
~ANGEMENT OPT I ON 

"~ 1 112.2 (DN 40.50) 

<~}""~~;) 

{;·" ,~fS' 
c;;-"' '?' 

~0~~~-.)$) 
~ 

VALVES DESIGN IN ACCORDANCE WITH ASME 816.34 

MATERIAL AS 
PER ORDER 

THE 'CE' MARK SHALL BE AFFIXED TO THE VALVE FOR THE 
COUNTRY WHERE APPLICABLE 

3) ADDITIONAL PARTS FOR LIVE LOADED ARRANGEMENT OPTION 
4) VALVES ARE FIRE SAFE PER API~607. 4th EDITION 

VVI'LAN 
NPS l/2-2 I ON 15-50 

CAST STEEL BALL VALVES 
TOP ENTRY - REG. PORT 

SCREWED ENDS 



Yarmouth Research and Technology. LLC 

Valve Description: 2 inch Class 600 Velan Top Entry Ball Valve 
Cycle Number: 0 Date 5/19/2010 

Time Pressure Bonnet Temp. Inside Temp. PPMv 
(psi g) (deg. F) (deg. F) Reading 

7:26:51 AM 599.3 62.3 62.1 0.7 
7:26:52AM 599.3 61.0 62.3 0.9 
7:26:53 AM 599.3 61.2 62.1 10 
7:26:54AM 599.3 62.1 61.8 13 
7:26:55 AM 599.3 62.6 61.7 13 
7:26:56 AM 599.3 62.3 61.6 10 
7:26:57 AM 599.3 63.0 61.8 0.7 
7:26:58 AM 599.3 62.4 61.6 0.5 
7:26:59AM 599.3 62.7 61.9 0.4 
7:27:00 AM 599.3 62.2 61.9 0.3 
7:27:01 AM 599.3 62.2 61.9 0.3 
7:27:02 AM 599.3 63.2 62.3 0.2 
7:27:03 AM 599.3 62.0 62.2 0.1 
7:27:04 A..'lv1 599.3 61.5 62.1 0.0 
7:27:05 AM 599.3 61.7 62.3 0.0 
7:27:06 AM 599.3 62.5 61.8 0.1 
7:27:07 AM 599.3 62.3 61.7 0.0 
7:27:08AM 599.3 61.6 61.9 0.0 
7:27:09AM 599.3 61.7 62.2 0.1 
7:27:10AM 599.3 61.7 62.1 0.0 
7:27:11 AM 599.3 61.4 62.4 01 
7:27:12 Ai\-1 599.3 61.8 62.3 0.1 
7:27:13 A:.\1 599.3 62.1 62.0 0.1 
7·.27·.14 ili\1 599.3 62.5 61.6 0.2 
'7:27:15 AM 599.3 62.1 62.3 0.2 
7:27:16AM 599.3 62.8 62.2 0.3 
7:27:17 AM 599.3 62.4 61.6 0.3 
7:27:18AM 599.3 61.7 61.9 0.3 
7:27:19AM 599.3 61.5 62.3 0.3 
7:27:20 AM 599.3 62.1 62.1 0.2 
7:27:21 Alvl 599.3 62.1 62.0 0.2 
7:27:22 A..'\1 599.3 62.1 61.7 0.1 
7:27:23AM 599.3 61.2 61.8 0.2 
7:27:24 AM 599.3 61.3 62.3 0.2 
7:27:25 AM 599.3 62.2 61.9 0.3 
7:27:26AM 599.3 61.6 61.8 0.2 
7:27:27 AM 599.3 62.1 62.1 0.2 
7:27:28 AM 599.3 61.2 62.2 0.1 
7:27:29 AM 599.3 62.5 62.0 0.1 
7:27:30 AM 599.3 62.2 62.2 0.0 
7:27:31 AM 599.3 61.7 62.1 0.1 
7:27:32 AM 599.3 62.1 61.8 0.1 
7:27:33 AM 599.3 62.5 62.0 0.1 
7:27:34 AM 599.3 61.7 61.7 0.1 
7:27:35AM 599.3 62.1 61.6 0.1 
7:27:36AM 599.3 61.4 62.3 0.1 
7:27:37 AM 599.3 62.4 61.9 0.1 
7:27:38.AM: 599.3 62.1 61.9 0.1 
7:27:39 AM 599.3 62.1 62.0 0.1 
7:27:40 AM 599.3 62.1 61.9 0.1 
7:27:41 A:.\lf 599.3 62.6 61.7 0.1 
7:27:42 AM 599.3 61.7 62.1 0.1 
7:27:43 Alvi 599.3 61.9 61.9 0.1 
7:27:44 Alvi 599.3 61.8 61.9 0.1 
7:27:45 AM 599.3 61.6 61.9 0.1 
7:27:46AM 599.3 61.9 62.2 0.0 
7:27:47 AM 599.3 61.5 62.2 0.1 
7:27:48 AM 599.3 61.2 62.5 0.1 
7:27:49 AM 599.3 61.3 62.1 0.1 
7:27:50 AM 599.3 61.9 61.9 0.1 

Averages-> 599.3 62.0 62.0 0.2 
Maximum-> 1.3 

www.yarmouthresearch.com 



Yarmouth Research and Technology. LLC 

Valve Description: 2 inch Class 600 Velan Top Entry Ball Valve 
Cycle Number: 50 

Time 

,,, 
'''i5'c 'AM 
71M lAM 

"'' 52. 
75E,53. 
75554AM 

U600 
7,56,01 

7 56,30 
,,5, 

"" 32. 
,,5, 33.\M 
,,5, 34AM 
7 56,35AM 

6002 
600.2 
600. 
600.2 
600.2 
600.2 
600.2 
600.2 
600.2 

600.3 
600.2 
600.2 
600.2 
600.2 
600.2 
600.2 
600.2 
600.3 
600.2 

60. 
60 •.2 
6012 
6012 
6012 
6012 
600.2 
600.2 
600.2 
600.2 
600.2 
600.2 
600.2 

1.2 

1.2 
1.2 
1.2 
1.2 

600.2 
600.2 

66.3 
65.7 
66.5 
66.3 
65.4 
65.8 
65.5 

1.1 

6j 

65.4 
66.8 
66. 

66.6 
65.8 
65.7 
66.3 
65.4 
66.3 

65. 
65.9 

•.2 
iS 
1.1 

65.2 
66.3 
65.5 
65.7 
66.3 
66.2 

6. 
6; 
6· 
6• 
66. 
65.3 
65.9 

www.yarmouthresearch.com 

6,5,6 
65,7 
65.8 
65.9 
65.9 
65.5 
65.7 
65 
66 
66 
61 

.o 
1.3 

1.8 
; 3 

66. 
65.9 
65. 
65. 
66. 
65. 

,, 
•.8 
•.6 ,, 

65.2 
65.7 
66.5 

65.9 
6E 
6E 
6E 
6E 

6E 
61 .8 
61 .9 
65.7 
65.8 

Date 

,~ 

5Jl9/2010 

PPMv 

L6 

L5 
1.6 
1.5 
1.4 
1.4 
1.4 
.4 

.. 0 
.0 

1.1 
.. 1 
.. 1 

L.2 
.7 



Yarmouth Research and Technology. LLC 

Valve Description: 2 inch Class 600 Velan Top Entry Ball Valve 
Cycle Number 100 

U4. 

82918AM 

3,29,2 AM 
,,29,22 \M 
8,29,23 \.M 

,,29'24 "" 
8,29,25 M 

s,2944AM 
9,29,45 AM 
8,29,46AM 
829,47 AM 
829.48AM ,,2,,49 ,, 

-600 
60C 
600. 
600. 
600.2 
600.2 
600.2 
600.2 
600.2 

. 2 
1.2 
1.2 
12 
1.2 

600 2 
600,2 
600,2 
600.2 
600.2 
600.2 
600.2 
600.2 
600.2 
600, 
60(, 

600.: 
\00.2 
100.2 
\00.2 
\00.2 

600. 
600,2 
600.2 
600.2 
600.2 
600.2 
600.2 
600.2 

66. 
66. 
66.1 
66.1 
65.2 
65.3 
66.4 

65.6 
65. 
65.7 
65.7 
65. 
66.5 
65,9 
65,8 

65.2 
65.6 

\.2 

65.3 
65.3 
65,6 
66.2 
65.9 
64.8 
66. 

www.yarmou.thresearch.com 

66. 
64. 
66. 
65. 
65.6 

65. 
65. 
65. 
65 . 
65. 
65. 
65. 
65.4 
65.· 
65.9 

,,5 
,_7 
.,7 

6. 

65.' 
64, 
65,• 
65, 
65, 
65. 
65. 
66. 

65.' 

Date 5/19/2010 

PPMv 

1.9 

l.8 
1.8 
1.8 
1.8 
19 
l.9 
1.9 

J9 
.0 
.0 

0.9 
.. 0 
1.9 
1.9 
1.9 

o.: 
o.: 

1.9 
1.9 
0.9 
0.9 
0.9 
0.8 
0, 

1.0 



Yarmouth Research and Technology. LLC 

Valve Description: 2 inch Class 600 Velan Top Entry Ball Valve 
Cycle Number 150 Date 5/1912010 

Time 
(p•ig) 

Bo~~:~T~mp. ln,(i::.T;~P· PPMv 

66. 0.6 

66. 

9001 l2 602. 
9:00:1 J3 Al 602. 3.2 
900:1 J4AM 602. 66.8 66.3 

J5AM 900:1 602. 68.2 sc. 
9:0026AM 602.2 67.3 66.7 0. 

900:27 AM 602. 67.1 66.5 0.' 

900:28 602.2 66. 0.7 
602. 66. 0.7 

00:30 602. 67. 0.7 
66. 

: 10:3' 1.2 
1.1 

:101 12. 66.8 6E 1.9 
1.1 67. 6E 1.2 

602.2 66.5 6E 1.6 
602.1 66.6 67 • 2 

9:0043AM 602. 67.3 66.2 1.8 

9:00:44AM 602.2 67.3 66.2 1.8 

9:0045 602.2 67.5 " 18 

9:00:46. 602. 67.4 66.4 ).7 

9:0047. 602. 3.6 66.8 0.7 
:0048 602. 66. 0.8 

'00.49 602. 67. 0.7 
66, 0. 

1.7 

.6 
602 .5 
;Q2, .0 

1.1 66.0 0., 

66.3 O.E 

66.2 i.8 0.6 
901: lAlii 60 66.9 i,7 0.6 

9:0t05AM 602. 66.3 3.0 0.6 
602.1 66.7 '.1 0.' 

9:01:07 602.1 66.5 1.7 

9:01:08. 602.1 6E 1.8 

l:09 1.1 67 1.7 
1.7 

9:0 1M 
.~ 1.6 

0.8 

www.yarmouthresearch.com 
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Valve Description: 2 inch Class 600 Velan Top Entry Ball Valve 
Cycle Number• 200 Date 5/19/2010 

Time 
(p,ig) Bo~::~T;)mp. In':::.T;~P· PPMv 

9'29A5AM 

6' ),8 
602. 6: 1.4 ),8 

929,52 602. 61 67.2 ).8 
9:29,53 602. 6' '.9 67. )8 
9 2954 602. 673 67.4 l9 
929,55. 602. 67.2 67.5 
9:2956. M 602. 67.7 
9:29'57 AM 602. 66.5 
929'58 AM 602. BE 
92959AM 
g,3o,ooAM 
:301 

67 

1.1 
7.0 
1.1 
3.0 '.7 
'.4 67. 
'.2 67.8 l.7 

'30,12 fu\1 7.0 678 l.7 
lAM g,3o,u 1.8 67.7 l.7 

1:1' 67.4 67.5 l.7 
I'H )02. 67.2 67.3 l.7 

"'' 602. 67. 67.6 l.7 

'" 602. 66.4 67.4 l.7 
,,30,18 602. 68.2 67.2 
no,19. 602. 67.9 67. 
930,20 602. 66. 
930,2) 602. 67.0 
9 30,22. \M 602. 
9,30,23 AM 602. 

7.4 

7.9 
7.6 l6 

67.9 ).6 
67. l6 

68.2 68.3 l.6 
68.6 68. l6 
67.4 67. l6 

60 . 67.8 67.6 ),6 
602. 68.3 68. 
602. 67.3 67.8 
602. 66. 66.8 
602.: 68. 

~ 602. 67.7 67.5 
0.9 

www.yarmouthresearch.com 
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Valve Description: 2 inch Class 600 Velan Top Entry Ball Valve 

Cycle Number: 250 

Time 

mo611AM 

om47 AM 

'_, 
12mOOAM 

(poi g) 

6010 
.. 0 

60 
60 
60 . 
601.0 
60). 
60). 
6010 
601.0 

1.0 

61 
60). 
60J. 
601 
601. 
601. 
601. 
6010 
601.0 

.0 

68.3 

6C. 
67. 
66.8 
66.9 
67.9 
67.5 
68. 

.4 

67. 
67.8 
67.4 
69.8 
67.1 

1.1 

www.yarmouthresearch.com 

67. 
67 
61. 

~· ',6 

60.0 
60 6 
60. 
66.6 
66.8 
67. 
66.: 
67.: 

6 .9 
6 .9 

.2 
2 

67.7 
68. 
67. 

Date 5/19/2010 

PPMv 

).8 
)8 

0.7 
) 7 
) 7 
l7 

).8 

).8 

l8 
l8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 

0.9 



Yarmouth Research and Technology. LLC 

Valve Description: 2 inch Class 600 Velan Top Entry Ball Valve 
Cycle Number 250 Date 5/19/2010 

Time Pressure Bonnet Temp. Inside Temp. PPMv 
(psi g) (deg. F) (deg. F) Reading 

11:50:01 AM 595.9 394.6 389.0 2.5 
11:50:02 AM 595.8 394.1 388.3 2.5 
11:50:03 AM 595.8 395,3 388.9 2.5 
u:so:o4 Mr 595.8 394.8 388.3 2.5 
11:50:05 AM 595.8. 394.7 388.3 2.5 
11:50:06 AM 595.8 393.9 388.3 2.5 
11:50:07 ANI 595.7 395.5 388.4 2.5 
11:50:08 AM 595.7 394.7 388.3 2.5 
11:50:09 ANI 595.7 394.4 388.1 2.5 
11:50:10 A.i\1 595,7 393.8 388.8 2.5 
11:50:11 AM 595.6 395.3 387.9 2.5 
11:50:12 AM 595.6 394.1 888.2 2.5 
ll:50:13AM 595.6 394.3 388.1 2.6 
11:50:14AM 595,6 394.8 387.9 2.6 
11:50:15AM 595.5 894.8 888.3 2.6 
11:50:16AM 595.5 394.7 388.3 2.6 
11:50:17 AM 595.5 394.5 887.9 2.6 
11:50:18AM 595.4 394,3 388.1 2.6 
11:50:19Al\1 595.5 394.3 387.5 2.6 
11:50:20 AM 595.4 894.8 387.8 2.6 
11:50:21 AM 595.4 394.9 387.5 2.6 
11:50:22 AM 595.4 394.0 387.6 2.7 
11:50:23 Al\1 595.4 393.9 387.5 2.7 
11:50:24 AM 595.4 394.1 387.7 2.7 
11:50:25 AM 595,4 393.9 387.9 2.7 
11:50:26 A.:\1 595.4 394.7 387.5 2.7 
11:50:27 AM 595.4 894.6 387.5 2.7 
ll:50:28 A..1VI 595.3 898.9 388.1 2.7 
11:50:29 AM 595.8 394.3 387.9 2.8 
11:50:30 AM 595.3 393.5 886.9 2.7 
11:50:31 A!\{ 595.3 395.1 887.9 2.7 
11:50:32 AM 595.3 894.0 387.2 2.7 
11:50:33 AM 595.3 394.5 387.3 2.7 
11:50:34 AM 595.8 394.1 387.5 2.7 
11:50:35 AM 595.3 393.8 386.9 2.7 
11:50:36 AM 595.3 394.5 387.2 2.7 
11:50:37 AM 595.3 393.7 386.9 2.7 
11:50:38 AM 595.2 394.5 387.5 2.7 
11:50:39AM 595.2 394.1 387.1 2.7 
11:50:40 AM 595.2 393.8 387.5 2.7 
11:50:41 A.\1 595.2 394.1 386.9 2.7 
11:50:42 AM 595.2 394.5 386.7 2.6 
11:50:43 AM 595.2 394.4 387.3 2.7 
11:50:44 AM 595.2 393.9 387.5 2.6 
11:50:45 AM 595.2 398.9 387.7 2.6 
11:50:46 A...l\11 595.1 894.1 887.1 2.6 
11:50:47 AM 595.1 894.4 387.8 2.6 
11:50:48 AM 595.1 894.5 886.8 2.6 
11:50:49 AM 595.1 394.7 387.5 2.6 
11:50:50 AM 595.1 395.0 386.4 2.6 
11:50:51 AM 595.0 393.9 387.5 2.6 
11:50:52 ANI 595.1 394.5 387.3 2.6 
11:50:53AM 595.0 394.6 387.0 2.6 
11:50:54 AM 595.0 393,9 386.9 2.6 
11:50:55 AM 595.0 394.7 387.2 2.6 
11:50:56 AM 595.0 394.3 386.9 2.7 
11:50:57 ANI 595.1 395.1 386.9 2.7 
11:50:58 A.\1 595.0 394.7 387.3 2.6 
11:50:59 Al\1 595.0 394.8 387.5 2.7 
11:51:00 AM 595.0 395.1 386.7 2.7 

Averages-> 595.3 394.4 387.6 2.6 
Maximum-> 2.8 
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Yarmouth Research and Technology. LLC 

Valve Description: 2 inch Class 600 Velan Top Entry Ball Valve 

Cycle Number: 300 

Time 

12 27:01 'M 
12no2 'M 
12:27:03 
12:27 04 

1:05 
:06 

12:::7:13 
12::<7:14 
12:<7:15 PM 
12:n16 PM 
1227: PM 
12:27:18 
12:27 19 

'2720 
:27:2! 

12: 
12: 
12: 1:31 
12 

12: ,PM 
122C: iPM 
1227 i PM 

12:27:38 PM 
12 27:39 
12 27:40 

:1741 
:27:42. 

:52 
:53 

12:n54PM 
12:27 55 PM 
12:27:56 M 
12 27:57 M 
12:27:58 M 

-~ 

599.2 
599.2 
599.2 
599.2 
599.2 
599.2 
599.1 

).2 
).2 

599. 
599.2 
599. 
599. 
599.2 
599. 

599 
599. 
599. 
599. 
599. 
599. 
599.1 
599. 
599.2 
599. 
599. 
599. 

5' 

" 599. 
599. 
599. 
599. 
599.1 

401.5 
401.0 
401.0 
401. 
401.0 

40 ).4 
40 .. 3 
40 .. 2 
40•).5 
400.4 
401. 
400.2 
401.3 
400.2 
400.6 

40 1.9 
40 1.0 
40 .. 6 
39,.9 
400.8 
40 .. 2 
400.9 
400.5 
400.7 
401.2 
400.9 
400.4 

41 
400.3 
400.4 
401.2 
400.2 
400.8 
400.8 
400.5 
400.9 
401.3 
400.8 
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391.8 
391.4 
391.5 
391.8 
391.6 
391. 
391. 

391.9 
391.3 
391.1 
391.5 
391.2 
391.5 
391. 
391. 
391. 

I 5 

1.8 
.3 

)916 
.3 

I 2 

l 2 
391.2 
390. 
39 
39 
391 

. .4 

.. 6 
1.5 
1.2 

391.5 
391.2 
39 1.0 
39 L2 

Date 

'-> 

5/19/2010 

PPMv 

:.5 
1.5 
1.6 
.. 6 
:.7 
1.7 
1.8 
1.8 

L 
1. 
1.9 
1.9 
1.8 
.8 

.. 9 

.. 8 

1.8 
1.8 
1.9 
1.9 
1.8 
1.8 
1.8 

1.7 
1.8 
1.9 



Yarmouth Research and Technology. LLC 

Valve Description: 2 inch Class 600 Velan Top Entry Ball Valve 
Cycle Number· 350 Date 5/19/2010 

Time Pressure Bonnet Temp. Inside Temp. PPMv 
(psi.g) (deg. F) (deg. F) Reading 

1:09:16 PM 599.4 400.9 391.6 1.5 
1:09:17 PM 599.4 400.7 390.8 1.5 
1:09:18 PM 599.5 400.8 391.6 1.4 
1:09:19 PM 599.4 400.8 391.8 1.5 
1:09:20 PM 599.5 401.0 391.6 1.4 
1:09:21 PM 599.4 400.8 391.3 1.4 
1:09:22 PM 599.4 401.1 391.6 1.4 
1:09:23 PM 599.4 400.7 391.6 1.4 
1:09:24 PM 599.4 400.9 391.0 1.4 
1:09:25 PM 599.4 400.6 391.5 1.4 
1:09:26 PM 599.4 401.2 391.1 1.3 
1:09:27 PM 599.4 400.6 391.0 1.3 
1:09:28 PM 599.4 400.6 392.0 1.3 
1:09:29 PM 599.4 400.5 390.8 1.3 
1:09:30PM 599.4 400.2 391.0 1.3 
1:09:31 PM 599.4 400.1 391.2 1.3 
1:09:32 PM 599.4 400.2 391.2 1.3 
1:09:33 PM 599.4 400.2 391.1 1.4 
1:09:34 PM 599.4 400.0 390.8 1.4 
1:09:3S Pl\I 599.3 400.2 390.7 1.4 
1:09:36 PM 599.3 400.6 391.0 1.4 
1:09:37 PM 599.3 401.1 391.4 1.4 
1:09:38 PM 599.3 400.4 391.3 1.4 
1:09:39 PM 599.3 400.4 390.1 1.4 
1:09:40 PM 599.3 400.8 391.1 1.4 
1:09:41 PM 599.3 400.3 390.5 1.4 
1:09:42 PM 599.8 400.0 391.1 1.4 
1:09:43 PM 599.3 400.0 391.8 1.4 
1:09:44 PM 599.3 399.8 391.4 1.4 
1:09:45 PM 599.3 400.0 391.0 1.4 
1:09:46 PM 599.3 400.2 390.3 1.4 
1:09:47 PM 599.3 400.4 891.2 1.4 
1:09:48 PM 599.8 400.2 890.7 1.4 
1:09:49 PM 599.3 899.8 390.6 1.4 
1:09:SO PM 599.3 400.2 890.5 1.4 
1:09:51 PM 599.3 400.4 391.3 1.4 
1:09:52 PM 599.3 400.4 390.3 1.3 
1:09:58 PM 599.3 400.2 391.2 1.3 
1:09:54 PM 599.3 400.3 390.9 1.3 
1:09:5S PM 599.8 399.4 890.7 1.3 
1:09:56 PM 599.3 400.5 891.4 1.3 
1:09:57 PM 599.3 899.6 390.4 1.3 
1:09:58 PM 599.3 899.9 390.2 1.3 
1:09:59 PM 599.3 399.6 390.5 1.3 
1:10:00 PM 599.3 400.4 390.7 1.3 
1:10:01 PM 599.3 399.8 391.0 1.3 
1:10:02 PM 599.2 400.2 390.4 1.3 
1:10:03 PM 599.3 400.2 390.6 1.3 
1:10:04 PM 599.2 399.5 390.8 1.3 
1:10:05 PM 599.3 400.9 391.3 1.3 
1:10:06 PM 599.3 400.4 390.9 1.3 
1:10:07 PM 599.3 400.7 390.4 1.3 
1:10:08 PM 599.3 400.6 391.4 1.3 
1:10:09 PM 599.3 401.2 390.4 1.3 
1:10:10PM 599.3 400.7 391.7 1.2 
1:10:11 PM 599.3 400.4 391.2 1.2 
1:10:12PM 599.3 400.6 391.1 1.2 
1:10:13 PM 599.3 400.9 890.8 1.2 
1:10:14 PM 599.3 400.8 391.3 1.2 
1:10:15 PM 599.4 400.6 390.8 1.2 

Averages-> 599.3 400.4 391.0 1.4 
Maximum-> 1.5 
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Yarmouth Research and Technology. LLC 

Valve Description: 2 inch Class 600 Velan Top Entry Ball Valve 

Cycle Number- 400 

Time 

!A500 

145:05 PM 
L45:06 
L45LD7 
ll45:08 

1.4 
. 3 

1.4 
60 l.4 
60 l.4 
60 14 
603.4 
60 . 
60 . 
60 . 

40 
4C . 
4C . 
4( . 

402.7 
402. 
402.3 
401. 
401.. 

1.4 .7 
L.5 

39 

17 
l.2 

391.2 
391. 
391. 
391. 

1.4 4( 1.5 l.9 
1:4 1.4 4( :.3 191.8 

L45:15 135 4C :.5 192.2 

L45:16 13.4 4C 1.3 192.0 

145:17 13.4 40L9 39L2 

L45:18 ?M 13.4 402.0 39L8 

L4519 'M 603.4 402.3 392.0 

!A5 20 'M 603.5 402.6 392.0 

Date 5/19/2010 

. .4 

. .4 

. .4 
1.4 

L.4 
l.4 
l.4 
L.4 
L.4 
L.4 

~--~1~·45:2~1'M~--+---~6<1.~·~---~40~--~-~39:~--~--~--~ 
1L45:22 'M 6< 40 39: 

1.45:4 'M 

L45L43 'M 

61 40 39: 
6( 

6( 

61 

1.4 
1.5 
1.4 
1.4 

601.5 
601.5 
60l.4 
601.5 
603.5 
603.5 
603.5 
60 
6( 

4( 

4( 

!.7 
l.3 
l.5 
l.2 
1.7 

402.4 
401.9 
40 . 
40 . 
41 
40 . 

.7 
.. 2 

41 1.6 
401.9 
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1.2 
1.6 
.9 

39 .. 2 

.. 6 

.. 8 
!.4 
l.8 
l.3 

192. 
391.6 
392.3 
39 . 
39 . 

l4 
1.4 
L.4 
L.2 

391.3 
391.8 

1. 
1. 
1. 

.6 

6 
.7 

.. 6 
7 

.7 

.6 

l.5 
l.5 

_1,7 



Yarmouth Research and Technology. LLC 

Valve Description: 2 inch Class 600 Velan Top Entry Ball Valve 
Cycle Number: 450 

Time 

21416PM 

,, 
2c14c24 

2c14c20 
U4c281 
2c14c291 
2c 
2c1431 
U4c32PM 
2c14c33PM 

H9 

2c14c57 
2c14c58 
2c14:59 
2c15c• 

:10 

:15: :PI 
:15: :Pl 
c15: ,p] 

:l5c ,pM 

(p<ig) 

602.3 
602.3 
602.4 

l.4 
l.3 

>02.4 
602.4 
602.3 
602.3 
602.4 
602.4 
602.3 
602. 
602. 

02.3 

6< :.3 

602.3 
602.3 
602.3 
602.3 
602.3 
602.8 
602.8 
602.3 
602.8 

602. 
1.8 
1.4 
1.4 
.3 

400.6 

40 1.3 
40 1.2 
40 . 
40 1.2 
400.5 
400.4 
400.6 
400. 
400.4 
40( 

40). 
40). 
40). 
401. 
401.3 
400.2 
400.9 
400.8 
401.0 
400.6 

40) 
401. 

.0 
l.5 

402.2 
400.9 
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).7 
l.6 
L.2 

891. 
390. 
39:. 
890.9 
891.8 

) 7 
)9 
l.4 

).3 

390.4 
390.8 
39). 
390. 
39). 
39). 
891.2 
391.2 
391.4 
391 

.4 

.0 
1.7 
1.8 

l2.0 

391 
391. 
891. 
891. 
391.0 

Date 5/19/2010 

1.3 

L.4 
L.4 
l.4 
L.4 
L.4 
.4 
.4 

l.4 

L.4 
L.4 
L.4 
L.4 
l.4 
l.4 
l.4 
l.4 
l.4 
l.4 
l.4 
l.4 
l.8 

:.3 
.3 

.. 2 
1.4 
1.4 



Yarmouth Research and Technology. LLC 

Valve Description: 2 inch Class 600 Velan Top Entry Ball Valve 
Cycle Number· 500 

Time 

,,5141 
2 5 ,42 

2.·51.47 
,5148 p 

2 M 

25L59 'M 

600.4 
600.4 
600.4 
600.4 
600.4 
600.4 
600.4 
600.4 

1.4 

).4 

).4 

)4 
600.3 
600.3 
600.3 
600,3 
600,3 
600.3 
600.3 
600,3 
600,3 

1.3 

401. 
40(. 
401 
401. 
400.4 
401.3 
400.1 
40 .. 0 
400.6 

399 .. 
400, 
401. 
400. 
400 
400.3 
399.8 
400.6 
400,2 
400 
400.2 
400.4 
400.2 

40 
39£ 

391. 

L.6 
) 8 

391.2 
391. 
391.5 
391.0 
391. 
391. 
390. 

.1 
5 

1.4 
.2 
4 
0 
,2 

391.1 
391 
391.0 
391 
391' 
391. 

),6 

).4 
l.5 

L2 
52,19 ;oo: 1.0 390.5 

,,52,20 ;oo 1,7 390.5 

2 52' 600. 399,2 390, 
252,22 600. 399,6 390.7 
2,52,23 'M 600.3 400.0 390. 
2,52,24 'M 600.3 399.9 391.2 

Date 5/19/2010 

l.2 
l.2 
l.2 
l.2 
L.2 

1.2 
1.1 
1.2 
1.1 
1.1 
1.1 
1.2 
1.2 

,2 

.. 2 
,2 

.,2 

~--~21~152.2~5~--+-~6~00l3~~---~3991 .. 7-'6--~-~391~--~---7l.O~~ 
25ns soo.2 39<~--~--""LLO~~ 

13 381 1.0 

398.9 
400. 
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39< LO 

1.5 
1,2 
1.8 

1.2 



Yarmouth Research and Technology. LLC 

Valve Description: 2 inch Class 600 Velan Top Entry Ball Valve 
Cycle Number: 500 

Time 

74943 
749·44 
7A945AM 
7 4946AM 
74947 AM 

7:49:49 lM 
7:49:50 lM 
7A%1lM 

':50:05 
7:50:06 
7:50:07 
7 50:08 

HO:l 

uVI 
lM 

7 50:12 M 

1.6 
.6 
.5 
.5 

58 .5 
597.5 
597.4 
597.4 
597.3 

590. 
590. 

590. 
590. 
597. 
597. 
597. 
597.0 
597.0 
597.0 
597. 

1.6 
596.6 
596.5 
596.5 
596.5 
596.5 
596.4 
596. 

70.9 
70. 
70. 
70. 
69.9 
70.5 
69.2 
70.3 
70.6 

70. 

12 
1.3 
13 

70.2 
69.9 
70. 
70 
70.3 
70. 
69.8 

.4 
l4 
l8 
l8 
.3 

69.9 
69.4 
70. 
70. 
70.0 
70. 
70. 
70.1 
69.1 

70.1 
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70. 

69.1 
69.1 
70.1 
69.' 
69.• 
;Q.7 

7( 

70 
69.1 
69.8 
69.1 
69.1 
69.1 
69.1 
69.' 
69.' 
69.8 
69.8 

9 

6 

l9.• 

70.4 
69.' 
698 
69.9 
69.9 
69.9 

18 ,, 
8 
8 

.2 

.8 

Date 5/20/2010 

277.3 
276.6 
2<. 
265.3 
267.5 
261.9 
259.5 
256.7 
258.4 

23 . 
233.7 
234. 
230.8 
227.9 
227.1 
226. 
220.4 
223.7 

l9.1 
l9. 

23 

._ 

._ 

23 . 
24 .. 
25• 
257 
263.5 
267.0 
275.6 
282.2 
282.9 
291.0 

314.3 



Yarmouth Research and Technology. LLC 

Valve Description; 2 inch Class 600 Velan Top Entry Ball Valve 

Cycle Number: 550 Date 5/20/2010 

Time Bo~~:~:·;;nP· ln':::.T;~P· PPMv 

(p<ig) 

8 32,18. 597.4 71.6 7l 

,32:19 
,20 

328.1 
325.' 

59C 1.4 L,9 325. 

8:32: 59' 1.3 .4 324. 

8 32,27 59' .3 .6 1.4 319.8 

8:: 1.2 59' .3 1.9 321.5 

597.2 71.5 70, 317 

597 72.3 7. 314.7 

s,sz 31 AM 597. 71.1 71. L5 

8 3232 ·97, 71.7 7J. 

m.o 71.6 

:34 
35. 

L.4 
1.4 .3 
.. 1 !.2 

5' "· l.4 
1.4 306.2 
.. 4 310.2 

8: l2:• 596.! .3 31 L.7 

8: l2· 596.1 l.4 .4 313. 

8: l2:4 'Al 596.8 L.6 .6 314.0 

8,32· AM 596.9 71.4 71.2 314.6 

8,324 A.\! 596.9 71.6 714 315.0 

8:32:49AM 596.9 71.7 7 15.6 

8 32:50 AM 596.9 71.5 7 1.3 

8:3251 AM 596.9 72. 7 

8,32:52. M 596.8 71.3 
32,53 71.8 

71.8 

'55 

i96. 
i96.• 
i96, .. 2 1.5 283.1 

i96. .. 9 1.4 279.9 

596. .5 1.5 276.0 

8: 596,8 •. 6 L.6 273.3 

596.9 71.2 L.9 269.4 

597. 71.2 71.8 264.3 

8:33:10 AM 597 0 72.1 ;-----
8,33, 5969 71.6 

l3H2. 1.7 
;-----
;--
,....--

L.5 249. 
,., L.4 299. 

331.0 
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Yarmouth Research and Technology. LLC 

Valve Description: 2 inch Class 600 Velan Top Entry Ball Valve 
Cycle Number: 600 Date 5/20/2010 

Time 
(p,ig) Bo~::~.":tP· I"'(~:gT~mp. PPMv 

9'054 AM 601.1 719 715 257.0 
,,054 LM 601.1 l.7 71.4 253.' 
9,01' lM .. I l.6 A 250.9 

.0 l.8 249.3 
.4 -.2 24 ).5 

1.0 
1.5 

;,48 
149 

60 72 
901,51 60 71 
9,05,52 60 

60 71 2· 
601. 7 . 70 9 242. 
601.3 71.9 71.4 242. 

g,Q5,56 601.3 71.6 7]. 240. 
9 05'" .M 60 .. 2 713 714 249.· 

60 l.6 70.9 249. 
.0 249.5 

1.4 247.3 
.0 .8 1.3 249.6 
.0 .3 -.2 246.5 .. -.7 1.9 -. 

.7 

,,0(· 
Ul 
U2. L8 
us. L8 .5 

9'0614AM 60 . 71 .3 
9'0615AM 60 . 71 .2 
g,o6,16. 60 . 71 
9m17 60 71 
9,06' 18. 60•. 713 2393 
9,05,19. 600. 719 71. 237.6 
9m2o 600. 71.8 716 2366 

600. 71.5 71.5 236.9 
9'06,2 :AM 1.6 .4 71.5 236.5 

1.7 .6 71.6 234. 
1.6 .0 A 232.8 

M 1.6 .6 .3 231.2 
M 1.6 .6 -.2 230.9 
M 1.7 .4 . 4 16 . 

1.6 -.4 1.2 
1.5 
1.6 

,,32. 
-,,01 ,,33, 61 -10! ,,34, 61 ,,35. 6( 

''36. 6( 
.,37. 6( .6 

,o6•38AM 601. 71.0 .7 
l'06,39AM 60L. 71.5 l.5 20 

9'06140AM 60•. 72 716 205 
60• 71.5 71.3 

Tot~ 
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Yarmouth Research and Technology. LLC 

Valve Description: 2 inch Class 600 Velan Top Entry Ball Valve 

Cycle Number: 650 Date 512012010 

Time 

9 33;52~ 
9m53 
9:33 54 
9:33:55 
9 33:56 AM 
9:33 57 AM 
9:33 58 

9 34:00 
l4 01 

9:34: \M 
9 34:12 AM 
934:13AM 
984:14AM 
9:34 15. 
9:34:16. 
9:34:17. 
9:34:18 

(p,ig) 

-'"' . 
55 . 
59 
59!.7 
55 1.7 
598.7 
5987 

" " " 5! 

1.6 
591.6 
591.5 
591.5 
598.5 
598.5 
5985 
5: 
5' 

!.8 
2.6 

72.4 
72.5 
72.2 
72. 
72 

73.2 
73.2 

72 

l3 
!.2 

72.5 
!.3 
l.O 
!.3 
!.4 

72. 
72~ 

72. 

L.9 
L8 
L9 
L6 

2.2 
2.6 

72. 
72.3 
71 
72 

PPMv 

291. 
294.9 
295 
302.2 
302.7 
30L 
30C. 

261.4 
25 . 
251.7 
257.4 
256.5 
255.0 
25' 
25!. 

25' c-----
251-

1.4 72. 2 

1.4 206.3 

1.4 !.6 1..6 

: 14:2! 1.3 !.3 !.3 1.5 

14:3 59 1.3 !.5 .. 9 .. 9 

l4 3 598.3 !.5 !.3 ) 5 

9: 4 3 \M 598.3 l. 7 72.3 199.7 

9:34:31 AM 598.3 72 72. 2014 

934:3 .AM 598.3 73.2 71. 20. 

~--~9344~·3~5·~ill\M~--+---~W81 .. ~3-4--~7~2·~--~~7~'· ---+---1~9 ~ 
934:36 M 7!. 19 . '----

9 34:37 M 20 ,___ 

934:38 7!. 20. 

34 39' 

!.5 L5 
2.6 :.3 7.4 
2.5 L6 7.6 

.34:4' " 2.4 L9 i6 

·98 '~2 1.2 
·98. L6 
98. 72. 
98.4 72.5 72. -¥.H--

www.yarmouthresearch.com 



Yarmouth Research and Technology, LLC 

Valve Description: 2 inch Class 600 Velan Top Entry Ball Valve 
Cycle Number: 700 

Time 

1005A< <1M 
005A8 \M 

101 

\M 

\M 
\M 

M 

608.5 
608.5 
608.5 
608.4 
608.4 
608.4 
608. 

79 
607.8 
607.8 
607.7 
607.7 
607.7 
607.6 
607.6 
607.6 

l07. 
607. 

7.3 
7.4 
7.3 

60 .3 
607.2 
607.2 
607.2 
607.2 
607.2 
607.2 
607.2 

73.0 
72. 
72.7 
72.4 
72.3 

72.5 
72.2 
72.5 
72.3 
72.0 
72.2 
72.7 
72.1 
72.5 
72.; 

7l 
72.5 

.. 8 , .. 
,,3 
,,0 

72.0 
71.9 
72.2 
73.1 
72.5 
72. 
72.7 
71.9 

72.3 
72.4 

www.yarmouthresearch.com 

72.1 
72.0 
72. 
72.3 

72. 
72. 
72. 
72. 
72. 
72. 
72. 
72.1 
72.6 
71.9 

72. 
72. 
72.4 
72.3 
72.3 
72.3 
72.2 
72.1 

Date 5/20/2010 

153.5 
153.9 
157.6 
157.5 
155.1 
155.5 

147.4 
150.5 
150. 
150.8 
150.6 
153.6 
152.7 
154. 
155.5 
159.2 
160.5 
163.8 

144. 
144 . 
14 . 
14<. 
14 . 
141.0 
143. 
143.8 
145.8 
1442 
144.9 
146.0 
145.3 

142.3 
150.8 
169. 



Yarmouth Research and Technology. LLC 

Valve Description: 2 inch Class 600 Velan Top Entry Ball Valve 
Cycle Number: 750 

Time 

10M3! 

1.44 " 
1•4441 

10.4443 AM 
104444 AM 
104N5. 
04446. 

A7 
18 

1.44 

10.450 lAM 
10.4501 AM 

10.4505 

"' 10•45• 
1045•18 
10.45•19 

10.45 22 AM 

597.9 

" 5! 

'.8 
'.8 

5C. 

597.7 
597.7 
597.7 
597.7 
597.7 

7.8 

597.6 
597.6 
597.6 
597.6 
597.5 
597.5 
597.6 
597.5 

59 . 
59 . 
59 . 
59 . 
597.3 
597.2 
597.8 
597.2 
i97.2 

7.2 

72. 

72. 
72.2 
72. 
72.5 
72.3 
719 
719 

72.: 

714 
718 
722 
72.4 
72.4 
72. 
718 
718 

L5 

719 
72.5 
719 
719 
72.2 
72.0 

www.;yarmouthresearch.com 

1.6 
72. 
72. 

:.5 

. 6 
72.3 
719 
71 
7 
72 
71 
71 

.8 

.6 

1.6 
1.8 
1.7 
19 

72.2 
1.9 

72. 
7:. 
7:. 

7:. 

:.1 
.9 
:.o 

71.6 
71.9 
71.9 
71.7 

71 
71 

71. 

Date 5/20/2010 

PPMv 

234.9 
236.1 
235.4 

1.0 
1.0 

229. 
232. 
232 . 
230.9 
234.6 
232.2 
230.4 
230.9 

L6 
,_______ 

-
-

1.8 

<!6.2 
214.2 
2 .. 2 
209.7 
208.0 
206.7 
205.7 

]4.8 
14 

20 
191 

191 
19' 
196.0 
197.7 
195.6 
1968 

it= 
'_, 236.1 



Yarmouth Research and Technology. LLC 

Valve Description: 2 inch Class 600 Velan Top Entry Ball Valve 
Cycle Number: 750 

Time 

'" 20 
12 8E 

iAO 
iAI 

12c iA2 
12c iA8 

oA4 

(p,ig) 

600.1 
600.1 
600 
600. 
600. 

I 1 
I 1 
11 
I 1 

600.1 
600.1 
600.1 
600.1 
600.1 
600.1 
600.1 
600.1 

11 
1.1 

600.1 
600.1 
600.1 
600.1 
600.1 
600.1 
600.1 
600.1 
600.1 
600.1 
600.2 
600.2 
600.2 
600. 
600. 

600.3 
600.1 

385.8 
885.7 
386.2 
885 

885. 
885.9 
886. 
885.7 
886.2 
386.8 
386.4 
885.6 
385.9 
886. 
386. 

l2 
886.7 
386.7 
886.6 
886.6 
387.4 
386.9 
386.2 
886. 
886.4 

S7.0 

386.6 

l.6 
.3 

www.yarmouthresearch.com 

875. 
374 2 
374.2 

8' 

.2 
..4 
.2 
3 

874 
874.2 
8746 
8748 
874.5 
874.8 

.. 6 

3' 

874 
374 

6 
.7 
5 
8 
6 

375. 
874. 
374. 
374.8 
375.8 
875.2 
174.7 

.. a 
8 

.. o 

375.2 
374.8 

Date 5/20/2010 

9.3 
9.5 
9.5 
9.5 
9.4 

9.5 
9.3 
9.2 
9.2 
9.2 
9. 
9. 
9. 

9.1 
9.1 
1.3 
1.2 
1.2 
1.5 
9.8 
9.3 
9.2 
9. 
9.2 
9.1 
9.1 
9.2 
9.2 

1.2 
1.5 
).4 
1.5 
1,3 

9.6 



Yarmouth Research and Technology. LLC 

Valve Description: 2 inch Class 600 Velan Top Entry Ball Valve 

Cycle Number: 

Time 

1,05 03 
,,04 

1 as, 
1,05'12 
1,05,13 'M 

105'14 'M 
1a515PM 
1,05,15 PM 
1a517 

0518 

,o5,, 

,as,: 
,Q,,2 

1:05,2 'M 
1,05 30 'M 
1,05 31 'M 
10532 'M 
105,31 'M 
1'05,34 PM 
1.05 35 PM 
105,36 
105,37 

,38 

10552 PM 

800 

(p,ig) 

6( . 

>.3 
6a >.3 
6a 1,3 
6a 1.3 
6a 1.3 
600.3 
600.3 
6( 1.3 
6( 
6( 

1.2 
1.3 
1.2 

6 )02 
6 10.2 
6 10.3 

10.3 
}0.2 

600.2 
600.3 
6( 1.2 
6( 
6( 

6( 

6< 

>,2 
1.2 

60 . 
60}.2 
600.2 
600.2 
600.2 
600.2 
61 
61 

DO. 
00.2 

Bo~~:~T;;nP· 

4a 
4C 

1..2 
1..5 
1..8 
1..6 
1..2 

402.0 
402.4 
403.• 
4a:. 
40:. 

1.8 

1.6 
41 1.6 
4> :.4 ,, 3.5 

:.3 
2.6 

402.7 
402.6 
402.9 
40 
4a 
40 

1..8 

1..7 
402.6 
403.· 
40 . 
40 . 
41 

www.yarmouthresearch.com 

Date 

(deg. F)"" 

391 
391 
391, 

1.9 
,3 
.. 5 

39 .. 5 
39 .. 5 
391.5 
391.3 
391.1 
391. 
391. 

1.4 

l.2 
1.6 
1.8 
1.2 

1.7 
391.7 
391.7 
391.3 
391.5 
39 . 
39 .. 

39 

1 4 
.2 
1.6 
1.5 
.. 3 
20 

12 2 
391.6 
391.5 
39 
39 

1.4 

5/20/2010 

PPMv 

4. 
4. 

.. 6 
.5 

4.4 
4.5 
4.6 
4.6 
4. 
4. 

4. 

4. 
4. 
4.6 
4.6 
4. 
4. 
4. 
4. 
4. 
4. 

.4 
3 
5 

4.4 
4. 
4. 
4. 

4.7 



Yarmouth Research and Technology. LLC 

Valve Description: 2 inch Class 600 Velan Top Entry Ball Valve 
Cycle Number: 850 Date 5/20/2010 

Time Pressure Bonnet Temp. Inside Temp. PPMv 
(psi g) (d•g. F) (deg. F) Reading 

1:40:26 PM 602.8 402.9 391.5 6.0 
1:40:27 PM 602.7 402.7 392.0 61 
1:40:28 PM 602.7 402.5 391.8 6.2 
1:40:29 PM 602.7 402.5 392.2 6.4 
1:40:30 PM 602.7 402.6 391.9 6.6 
1:40:31 PM 602.7 403.0 391.4 6.8 
1:40:32 PM 602.7 403.4 391.5 6.7 
1:40:33 PM 602.7 403,0 392.0 6.8 
1:40:34 PM 602.7 402.9 392.0 6.8 
1:40:35 PM 602.7 403.2 391.9 6.7 
1:40:36 PM 602.7 403.2 391.5 6.8 
1:40:37 PM 602.7 403.1 391.5 6.8 
1:40:38 PM 602.7 403.0 391.5 6.7 
1:40:39 PM 602.7 403.2 391.8 6.6 
1:40:40 PM 602.7 403.0 391.8 6.7 
1:40:41 PM 602.7 403.4 391.3 6.8 
1:40:42 PM 602.7 403.2 391.8 6.6 
1:40:43 PM 602.7 403.0 391.8 6.8 
1:40:44 PM 602.7 402.9 391.9 6.9 
1:40:45 PM 602.7 402.5 392.1 7.0 
1:40:46 PM 602.7 403.4 391.9 7.0 
1:40:47 PM 602.7 402.9 392.0 7.0 
1:40:48 PM 602.7 403.0 391.6 7.0 
1:40:49 PM 602.7 403.6 391.5 7.1 
1:40:50 PM 602.7 403.4 392.3 7.2 
1:40:51 PM 602.7 403.0 391.8 7.2 
1:40:52 PM 602.8 403.3 391.7 7.3 
1:40:53 PM 602.7 403.8 391.7 7.2 
1:40:54 PM 602.7 402.8 392.3 7.3 
1:40:55 PM 602.7 403.2 391.3 7.3 
1:40:56 PM 602.7 403.2 392.2 7.3 
1:40:57 PM 602.7 402.8 392.3 7.4 
1:40:58 PM 602.7 403.0 392.2 7.3 
1:40.59 PM 602.7 403.1 392.1 7.1 
1:41:00 PM 602.7 403.2 392.1 7.1 
1:41:01 PM 602.7 403.0 391.9 7.0 
1:41:02 PM 602.7 402.9 392.1 6.9 
1:41:03 PM 602.7 403.3 391.6 6.9 
1:41:04 PM 602.7 402.5 392.5 6.9 
1:41:05PM 602.7 402.7 392.1 6.8 
1:41:06 PM 602.7 403.0 391.8 6.7 
1:41:07 PM 602.6 402.3 392.3 6.6 
1:41:08 PM 602.7 402.2 392.2 6.6 
1:41:09 PM 602.7 402.8 391.8 6.7 
1:41:10 PM 602.6 402.7 391.9 6.7 
1:41:11 PM 602.7 403.0 391.8 6.7 
1:41:12 PM 602.7 402.2 391.9 6.7 
1:41:13 PM 602.7 403.0 891.9 6.8 
1:41:14 PM 602.7 402.7 391.5 6.8 
1:41:15 PM 602.7 403.0 391.9 6.7 
1:41:16 PM 602.6 402.2 391.7 6.8 
1:41:17 PM 602.6 402.6 391.4 6.9 
1:41:18 PM 602.7 403.0 391.3 6.9 
1:41:19 PM 602.6 402.4 391.9 6.8 
1:41·.20 PM 602.6 402.7 391.9 6.8 
1:41:21 PM 602.6 402.0 391.7 6.7 
1:41:22 PM 602.6 402.5 391.5 6.5 
1:41:23 PM 602.6 402.2 391.7 6.5 
1:41:24 PM 602.6 402.0 391.2 6.3 
1:41:25 PM 602.6 401.4 392.1 6.1 

Averages-> 602.7 402.9 391.8 6.8 
Maximum-> 7.4 

www.yarmouthresearch.com 



Yarmouth Research and Technology, LLC 

Valve Description: 2 inch Class 600 Velan Top Entry Ball Valve 

Cycle Number· 900 Dte a 5/20/2010 

Time Pressure Bonnet Temp. Inside Temp. PPMv 
(psi g) (deg. F) (deg. F) Reading 

2:13:50 PM 600.5 400.7 890.9 4.6 

2:13:51 PM 600.5 401.0 390.9 4.6 

2:18:52 PM 600.5 401.0 390.7 4.5 

2:13:53 PM 600.5 401.0 390.5 4.5 

2:13:54 PM 600.4 401.2 890.5 4.4 

2:13:55PM 600.4 400.9 390.8 4.4 

2:13:56 PM 600.4 400.6 390.9 4.3 

2:13:57 PM 600.4 400.8 890,9 4.3 
2:18:58 PM 600.4 400.8 390.6 4.3 

2:13:59 PM 600.4 400.8 390.7 4.2 

2:14:00 PM 600.4 400.7 390.7 4.4 

2:14:01 PM 600.3 401.8 390.5 4.6 
2:14:02 PM 600.3 400.9 390.5 4.6 

2:14:03 PM 600.3 401.4 390.3 4.7 

2:14:04 PM 600.8 401.1 390.9 4.6 

2:14:05PM 600.3 401.0 390,7 47 
2:14:06 PM 600,3 400.8 390.9 4.7 
2:14:07 PM 600.2 401.1 390.7 4.6 

2:14:08 PM 600.3 401.0 390.6 4.6 

2:14:09 PM 600.2 401.2 390.9 4.6 

2:14:10PM 600,2 400.7 391.0 46 
2:14:11 PM 600.2 401.4 390.9 4.6 

2:14:12 PM 600.3 400.8 390.8 4.7 
2:14:13PM 600.2 401.4 391.1 47 

2:14:14 PM 600.2 400.8 391.1 47 
2:14:15PM 600.2 401.2 390.7 4.8 

2:14:16PM 600.2 401.0 390.1 4.6 

2:14:17PM 600.2 401.6 390.5 47 

2:14:18PM 600.2 401.7 390.9 4.8 

2:14:19PM 600.2 401.6 390.9 4.9 
2:14:20 PM 600.2 401.8 390.9 4.9 

2:14:21 PM 600.2 401.4 390.7 50 
2:14:22 PM 600.2 401.5 390.8 5.0 

2:14:23 PM 600.2 401.3 390,9 5.0 

2:14:24 PM 600.2 401.8 390.9 5.1 

2:14:25 PM 600.2 401.1 391.2 5.1 
2:14:26 PM 600.2 401.6 391.1 4.8 
2:14:27 PM 600.2 401.4 390.7 49 
2:14:28 PM 600.2 401.5 390.7 4.9 

2:14:29 PM 600.2 401.6 390.9 4.9 

2:14:30 PM 600.2 401.2 390.7 5.0 

2:14:31 PM 600.2 401.8 390.7 5 1 
2:14:32 PM 600.2 402,1 391.1 5.0 
2:14:33PM 600.2 402.0 391.3 5.0 

2:14:34 PM 600.2 401.9 390.9 5.2 

2:14:35 PM 600.2 402.0 390.5 5.1 

2:14:36 PM 600.2 402.0 391.3 5.4 
2:14:37 PM 600.2 402.0 390.9 5.6 

2:14:38 PM 600.2 402.1 390.8 5.7 

2:14:39 PM 600.2 402.0 391.3 5.5 

2:14:40 PM 600.2 402.3 391.3 5.5 
2:14:41 PM 600.2 402.1 390.9 5.4 
2:14:42 PM 600.2 401.9 391.3 5.4 

2:14:43 PM 600.2 402.0 391.1 5.5 

2:14:44 PM 600.2 402.5 390.9 5.5 
2:14:45 PM 600.2 402.4 391.3 5.6 
2:14:46PM 600.2 402,6 391.3 56 

2:14:47 PM 600.2 402.2 891.1 5.9 

2:14:48 PM 600.2 402.2 391.3 6.0 

2:14:49 PM 600.2 401.9 391.4 6 1 
Averages-> 600.3 401.5 390.9 4.9 

Maximum-> 6.1 
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Yarmouth Research and Technology. LLC 

Valve Description: 2 inch Class 600 Velan Top Entry Ball Valve 
Cycle Number: 950 Date 5/20/2010 

Time Pressure Bonnet Temp. Inside Temp. PPMv 
(psig) (de g. F) (deg. F) Reading 

2:45:44 PM 599.2 402.1 391.9 7.3 
2:45A5PM 599.1 402.9 391.7 7.4 
2:45:46 PM 599.2 402.7 391.5 7.1 
2:45:47 PM 599.1 402.6 391.7 7.1 
2:45:48 PM 599.1 402.1 391.9 7.0 
2:45:49PM 599.1 402.0 391.6 6.9 
2:45:50 PM 599.1 402.8 391.3 6.8 
2:45:51 PM 599.1 402.1 391.9 6.7 
2:45:52 PM 599.2 402.6 391.2 6.4 
2:45:53 PM 599.1 402.4 391.5 6.4 
2:45:54 PM 599.1 401.8 391.7 6.5 
2:45:55 PM 599.1 401.8 391.8 6.4 
2:45:56 PM 599.1 401.5 392.0 6.5 
2:45:57 PM 599.1 402.2 391.2 6.4 
2:45:58 PM 599.1 401.9 391.2 6.2 
2:45:59 PM 599.0 401.4 391.7 6.2 
2:46:00 PM 599.1 401.8 391.5 6.2 
2:46:01 PM 599.0 401.6 391.7 6.1 
2:46:02 PM 599.0 401.9 391.0 6.3 
2:46:03 PM 599.0 401.8 390.9 6.3 
2:46:04 PM 599.0 402.2 391.0 6.3 
2:46:05 PM 599.0 401.9 390.9 6.1 
2:46:06 PM 599.0 402.0 391.4 6.0 
2:46:07 PM 599.0 401.8 391.4 5.9 
2:46:08 PM 599.0 401.2 392.1 5.8 
2:46:09 PM 599.0 401.1 391.8 5.5 
2:46:10 PM 599.0 401.4 391.1 5.4 
2:46:11 PM 599.0 401.5 391.1 5.2 
2:46:12 PM 598.9 401.2 391.3 5.5 
2:46:13 PM 598.9 401.4 390.7 5.4 
2:46:14 PM 598.9 401.0 391.3 5.4 
2:46:15 PM 598.9 401.4 391.6 5.4 
2:46:16 PM 598.9 401.0 391.1 5.4 
2·.46·.17PM 598.9 400.8 391.1 5.3 
2:46:18 PM 598.9 400.8 390.9 5.3 
2:46:19 PM 598.8 401.2 391.2 5.3 
2:46:20 PM 598.9 401.0 390.6 5.3 
2:46:21 PM 598.8 401.0 391.5 5.3 
2:46:22 PM 598.9 401.0 390.9 5.1 
2:46:23 PM 598.9 400.8 390.7 5.1 
2:46:24 PM 598.9 400.7 391.3 4.9 
2:46:25 PM 598.9 400.6 391.0 5.0 
2:46:26 PM 598.9 400.6 391.1 4.9 
2:46:27 PM 598.9 401.0 390.7 4.8 
2:46:28 PM 598.9 400.8 390.3 4.9 
2:46:29 PM 598.9 400.8 390.5 4.8 
2:46:30 PM 598.9 400.4 390.7 4.9 
2:46:31 PM 598.9 400.6 391.1 4.9 
2:46:32 PM 598.9 400.9 390.6 4.8 
2:46:33 PM 598.9 400.8 390.2 4.9 
2:46:34 PM 598.8 400.2 390.7 4.9 
2:46:35 PM 598.8 400.9 390.9 5.0 
2:46:36PM 598.8 400.6 390.4 5.1 
2:46:37 PM 598.8 401.0 390.5 5.1 
2:46:38 PM 598.8 400.6 390.4 5.1 
2:46:39 PM 598.8 400.8 390.8 5.0 
2:46:40 PM 598.8 400.8 390.7 5.0 
2:46:41 PM 598.8 401.1 390.4 5.0 
2:46:42 PM 598.8 400.7 390.5 4.9 
2:46:43 PM 598.8 400.8 390.7 5.0 

Averages-> 599.0 401.4 391.1 5.7 
Maximum-> 7.4 
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Yarmouth Research and Technology. LLC 

Valve Description: 2 inch Class 600 Velan Top Entry Ball Valve 

Cycle Number: 1000 

Time 

R2027PM 
32028PM 
3 20,29 PM 
320,30PM 
,,,0,31 
3 2032 
3,20,33 

3,20.4 'M 
3'2045 'M 
320,46 'M 

'".491 

31 . 
321.00 
3 no 
3,21.02 
3,21.03 
3,2104 'M 
ano5 'M 
3'21'06 'M 
3'21.07 'M 
3,21.08 

3'2UO 
32Ul 

1,21' 
121' 
1,2121 
,,2122 

'M 

3,21,25 'M 

3'2126 PM 

(poi g) 

601.6 
601.6 
601.6 
601.6 
601.6 
601.6 
601.6 

iOl. 
60 
60 
60 .. 6 
60 .. 6 
60 .6 
601.6 
601.6 
60 .. 6 

601.7 
601.6 
61 
61 
61 
61 
601.7 
601.7 
601.7 
601. 
601. 
601.6 

1.6 
.. 6 

601.4 
60 .4 
60 ..4 
60 .. 4 
60 1.5 
601.4 
601.6 

Date 5/20/2010 

(deg. F) ~r ln.:::.T;~P· PPMv 

402. 
402.4 
402.5 
402.8 
402.9 

4• 
401.4 
40 . 
403. 
403.2 
402.8 
403.6 
402.9 

41 
41 

3.6 
1.2 

402.8 
402.5 
403.3 
402.8 
402.6 
402.8 
402.4 
403. 

40. 
401. 
402. 
402. 
402. 
401.6 
402.2 
401.9 
401.9 
402.8 
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391 
391 .. 7 
391 .8 
391 
391 
391 
3m 

1.6 
39 . 
391. 

5.• 

5.2 
5.4 
5.5 
5. 
5.9 
6. 

6. 

391.7 i.4 
392.3 i.4 
391.2 6.4 
3917 6.4 
39 . 6.4 
891. 6.3 

391 '"---l--7 61.!'-''--1 
391 "'-• --+---7 6i .. !'-'--1 

13 

1.2 
.9 

.. 9 
391.8 
3917 
392.0 
391.5 
39 . 

39L8 
L6 

L7 
L9 

391.5 
391.9 

6.5 
6.5 
6.5 
6.6 
6.6 
6.6 
6.6 
6.6 
6.6 

1.5 
1.4 
1.2 
6.1 
6.3 •. , 



Yarmouth Research and Technology. LLC 

Valve Description· 2 inch Class 600 Velan Top Entry Ball Valve 
Cycle Number: 1000 Date 5/21/2010 

Time Pressure Bonnet Temp. Inside Temp. PPMv 
(psig) (deg. F) (deg. F) Reading 

8:39:57 AM 605.3 71.1 71.1 7.1 
8:39:58 AM 605,2 71.5 71.0 6.8 
8:39:59 AM 605,2 71.6 71.1 6.7 
8:40:00 Al\1 605.1 71.6 71.2 6.2 
8:40:01 AM 605.1 71.2 711 6.0 
8:40:02 AM 605.1 71.7 71.4 5.8 
8:40:03 AM 605.1 71.0 71.4 5.5 
8:40:04AM 605.0 71.2 71.4 5.5 
8:40:05AM 604.9 71.9 71.2 5.4 
8:40:06 AM 604.9 71.0 71.2 5.4 
8:40:07 AM 604.8 71.6 71.6 5.5 
8:40:08 AM 604.8 71.3 71.6 5.8 
8:40:09 AM 604.7 71.0 71.9 5.8 
8:40:10 AM 604.7 71.0 71.7 6.1 
8:40:11 AM 604.7 71.3 71.1 6.2 
8:40:12 AM 604.6 71.4 71.2 6.3 
8:40:13 AM 604.5 71.4 71.4 6.4 
8:40:14 AM 604,5 71.0 71.5 6.5 
8:40:15 At\1 604.5 71.6 71.1 6.5 
8:40:16 AM 604.4 71.4 71.2 6.7 
8:40:17 AM 604.4 71.2 71.2 6.5 
8:40:18 AIVf 604.4 71.2 71.7 6.5 
8:40:19 AM 604.3 71.3 71.6 6.9 
8:40:20AM 604.3 71.2 71.0 7.5 
8:40:21 AM 604.2 70.9 71.2 8.3 
8:40:22 AM 604.1 71.2 71.4 9.4 
8:40:23AM 604.1 71.5 71.4 10.6 
8:40:24Alvl 604.0 70.9 71.8 11.7 
8:10:25 AM 604.0 71.3 71.1 12.6 
8:40:26 AM 603.9 71.0 71.4 13.3 
8:40:27 AM 603.9 71.3 71.2 13.6 
8:40:28 AM 603.9 71.2 71.2 13.5 
8:40:29 Ai\II 603.8 71.4 71.2 13.1 
8:40:30 AM 603.8 71.3 71.2 12.5 
8:40:31 Al\1 603.8 71.4 71.2 11.8 
8:40:32 AM 603.8 71.6 70.9 11.2 
8:40:33 ALV1 603.7 70.6 71.2 10.7 
8:40:34 AM 603.7 71.0 71.2 10.3 
8:40:35Arvi 603.6 71.0 70.9 9.9 
8:40:36 Arvl 603.6 71.5 70.5 9.8 
8:40:37 AM 603.5 71.6 71.3 9.9 
8:40:38AM 603.5 71.0 71.6 9.5 
8:40:39AM 603.5 71.9 70.8 9.4 
8:40:40AM 603.4 71.6 71.3 9.3 
8:40:41 AM 603.3 71.9 70.6 9.2 
8:40:42 AM 603.3 71.8 71.4 9.1 
8:40:43 AM 603.3 71.6 71.0 9.0 
8:40:44AM 603.2 71.4 71.2 8.9 
8:40:45 AM 603.2 71.4 70,7 8.8 
8:40:46 AM 603.1 71.0 71,3 8.7 
8:40:47 AM 603.1 71.2 71.0 8.8 
8:40:48 At\1 603.1 70.8 71.4 8.6 
8:40:49 AM 603.1 70.9 71.6 8.7 
8:40:50 AM 603.0 71.0 71.2 8.6 
8:40:51 AIV1 603.0 71.2 71.2 8.6 
8:40:52 AM 602.9 71.3 71.0 8.5 
8:40:53AM 602.8 71.2 71.0 8.7 
8:40:54 AlVI 602.8 71.4 71.1 8.6 
8:40:55AM 602.8 71.1 71.2 8.7 
8:40:56AM 602.7 71.0 71.6 8.8 

Averages..::> 604.0 71.3 71.2 8.5 
Maximum-> 13.6 
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Yarmouth Research and Technology, LLC 

Valve Description: 2 inch Class 600 Velan Top Entry Ball Valve 
Cycle Number: 1050 Date 5/21/2010 

Time Pressure Bonnet Temp. Inside Temp. PPMv 
(psig) (de g. F) (deg. F) Reading 

9:12:50AM 600.2 73.0 72.1 4.8 
9:12:51 AM 600.2 72.4 72.5 4.9 
9:12:52 Mv1 600.2 73.1 72.3 4.8 
9:12:53 AM 600.1 73.3 72.5 4.6 
9:12:54 AM 600.2 72.6 72.4 4.5 

9:12:55AM 600.2 72.6 72.1 4.7 
9:12:56 AM 600.1 72.9 72.8 4.8 
9:12:57 AM 600.0 72.5 72.8 4.9 
9:12:58AM 600.1 72.9 71.9 5.0 
9:12:59AM 600.0 72.8 72.2 4.9 
9:13:00 AM 599.9 73.0 72.3 4.7 
9:13:01 AM 599.9 73.1 72.4 4.6 
9:13:02 AM f:i99.9 72.5 72.5 4.5 
9:13:03AM 599.8 72.7 72.5 4.1 
9:13:04AM 599.8 72.2 72.1 4.0 
9:13:05 fu.\1 599.8 73.4 72.2 3.7 
9:13:06 A11. 599.7 72.8 72.6 3.4 
9:13:07 AM 599.7 72,9 72.5 3.2 
9:13:08AM 599.7 72.1 72.5 3.1 
9:13:09AM 599.6 73.2 72.3 2.9 
9:13:10A!v1 599.6 72.5 72.5 3.0 

9:13:11 A!vi 599.5 72.3 72.7 2.9 
9:13:12 AM 599.5 72.5 72.4 3.1 
9:13:13AM 599.5 73.4 71.8 3.3 
9:13:14AM 599.4 72.4 72.7 3.2 
9:13:15 AM 599.5 72.7 72.3 3.5 
9:13:16AM 599.3 73.0 72.3 3.6 
9:13:17 AM 599.3 72.5 72.5 3.5 
9:13:18AM 599.3 72.3 72.3 3.6 
9:13:19A11: 599.2 72.5 72.3 3.7 
9:13:20 AM 599.2 72.7 72.5 3.7 
9:13:21 A!v1 599.2 72.7 72.3 3.6 
9:13:22 AM 599.2 73.0 72.4 37 
9:13:23 AM 599.1 73.3 72.5 3.7 
9:13:24 A.\1 599.0 72.5 72.6 3.8 
9:13:25 AM 599.1 72.8 72.3 3.8 
9:13:26A!vl 599.1 73.0 72.5 3.8 
9:13:27 AM 599.0 73.2 72.3 3.9 
9:13:28 AM 598.9 72.7 72.7 4.3 
9:13:29AM 598.9 72.8 72.7 4.8 
9:13:30 AM 598,9 72.9 73.1 5.4 
9:13:31 AM 598.9 72.7 72.5 6.0 
9:13:32 AM 598.8 72.9 72.6 6.6 
9:13:33 AM 598.8 72.5 72,5 6.7 
9:13:34 A.\1 598.7 72.5 72.4 6.9 
9:13:35 AM 598.7 72.7 72.6 6.7 
9:13:36 AM 598.7 73.0 72.3 6.7 
9:13:37 AM 598.7 72.9 72.3 6.5 
9:13:38 AM 598.6 73.0 72.3 6.3 
9:13:39 A.\:1 598.6 72.5 72.7 6.4 
9:13:40 AM 598.6 72.3 72.6 6.4 
9:13:41 AM 598.6 73.0 72.3 6.2 
9:13:42AM 598.6 72.4 72.7 6.2 
9:13:43AM 598.4 72.7 73.0 6.1 
9:13:44AM 598.4 72.9 72.3 5.9 
9:13:45 AlVI 598.4 72.5 72.9 6.1 
9:13:46AM 598.4 72.7 72.0 6.2 
9:13:47 AM 598.4 72.9 72.3 6.1 
9:13:48AM 598.2 72.5 72.6 6.0 

9:13:49 AM 598.3 72.3 72,3 5.9 
Averages--> 599.3 72.7 72.4 4.7 

Maximum--> 6.9 
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Yarmouth Research and Technology. LLC 

Valve Description: 2 inch Class 600 Velan Top Entry Ball Valve 
C le Numb • 1100 yc er. D t a e 5/21/2010 

Time Pressure Bonnet Temp. Inside Temp, PPMv 
(psi g) (deg. F) (deg. F) Reading 

9:47:26AM: 597.4 74.3 73.6 3.0 
9:47:27 Alvi 597,3 74.5 73.3 3.1 
9:47:28A:.\1 597,3 75.1 73.5 3.2 
9:47:29AM 597.3 74.4 73.5 3.5 
9:47:30AM: 597.3 74,1 73.2 3.6 
9:47:31 AM 597.2 74.4 73.3 3.7 
9:47:32 AM 597.1 74.3 73.2 3.7 
9:47:33 A.t\1 597.2 74.6 73.5 3.7 
9:47:34 A.t\1 597.1 74.8 73.4 3.4 
9:47:35AM 597.0 74.4 73.9 3.1 
9:47:36 A.J\,1! 597.0 74.3 78.5 2.9 
9:47:37 AM: 597.0 74.3 73.2 2.7 
9:47:38 AM 597.0 74.6 73.6 2.7 
9:47:39 AM 596.9 75.0 73.1 2.7 
9:47:40 AM 596.9 74.4 73.9 2.6 
9:47:41 AM 596.9 74.3 73.3 2.8 
9:47:42AM: 596.9 74.4 73.0 3.0 
9:47:43M1 596.8 74.1 73.8 3.3 
9:47:44 AM: 596.8 74.1 73.3 3.3 
9:47:45AM: 596.8 74.6 73.7 3.6 
9:47:46 AM 596.8 74.5 73.9 3.8 
9:47:47 AM 596.7 74.3 73.5 4.2 
9:47:48AM: 596.7 74.6 73.5 4.4 
9:47:49AM: 596.7 74.5 73.4 4.9 
9:47:50AM: 596.6 74.8 73.4 5.3 
9:47:51 AM: 596.6 74.1 73.7 5.6 
9:47:52AM 596.5 74.9 73.2 61 
9:47:53 AM 596.5 74.2 73.6 6.8 
9:47:54AM: 596.5 73.8 73.5 7.2 
9:47:55 AM 596.4 74.3 73.8 7.4 
9:47:56AM: 596.4 74.3 73.3 7.3 
9:47:57 AM: 596.4 74.3 73.8 7.4 
9:47:58AM: 596.8 74.1 73.7 7.3 
9:47:59AM 596.3 75,0 73.2 7.0 
9:48:00 AM 596.3 74.4 73.8 6.6 
9:48:01 AM: 596.3 74.5 73.5 6.2 
9:48:02AM: 596,2 74.3 73.6 6.1 
9:48:03AM: 596.2 74.1 73,9 6.2 
9:48:04AM: 596.2 74.8 73.4 6.4 
9:48:05AM: 596.1 74,3 73.2 6.6 
9:48:06AM 596.1 73,9 73.4 7.0 
9:48:07 AM: 596.0 74.2 73.6 7.4 
9:48:08AM: 596,0 74.5 73.3 7.4 
9:48:09AM: 595,9 74.5 73.2 7.5 
9:48:10AM: 595.8 74.5 73.4 7.5 
9:48:11AM: 595.9 74.5 73.5 7.4 
9:48:12 AM: 595.8 74.4 73,4 7.3 
9:48:13A:_\1 595.8 74.5 73.3 7.1 
9:48:14AM: 595.7 74.5 78.8 6.8 
9:48:15AM 595.8 74.3 73.8 6.6 
9:48:16AM 595.7 73.9 74.0 6.3 
9:48:17 AM 595.7 74.4 73.8 6.3 
9:48:18AM 595.7 74.3 74.2 6.1 
9:48:19 AM 595.7 74.3 73.7 6.1 
9:48:20AM 595.6 74.2 78.5 5.7 
9:48:21 AM 595.6 74.2 74.0 5.9 
9:48:22 AM 595.5 74.1 73.4 5.6 
9:48:23 A.i\1 595.5 74.5 72.9 5.7 
9:48:24 A."\1 595.5 74.3 74.1 5.6 
9:48:25 AM: 595.5 74.8 73.5 5.4 

Averages-> 596.4 74.4 73.5 5.3 
Maximum-> 7.5 
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Yarmouth Research and Technology, LLC 

Valve Description: 2 inch Class 600 Velan Top Entry Ball Valve 

Cycle Number: 1150 Date 5/21/2010 

Time 

1Q,1836 1M 
10 18;3 1M 
10 18;: u\1 
m18;3 1M 
1Q,18;4 lAM 
10 18A1 AM 
10 18 42 
m 
m 

10 18 54 AM 

0 18;57 AM 

10 19;1 
10 19;12 
10 :9; 13 
m 19;14 
10 19;15 A\1 
mi9;16AM 
10;19;17 AM 
10;1918AM 
10;19;19 AM 
10;19;20 A\1 
10;19;21 
1Q,l9;22 

0 19;23 

' 9;2 

10; 

10; 
ms: >AM 

(p,i•l 

6 l3.1 
)31 

6• 3.0 
6· 2.9 
6 :.8 
602.8 
60 :.7 
6( 
6( 

602.• 
602. 
61 
6< 
6< 

1.4 
01.3 
01.4 
i01.3 
i01.2 

1.2 

1.0 
601.0 
600,9 
600.9 
6( ].8 
6( 
6( 

m3 
l00.2 
l00.2 

600.2 
601.6 

Bo~::~.T~mp. 

75. 
5.2 
1.5 

1.7 
7:. 
7:. 
7· 

8 
.5 

74.5 
75.3 
75.9 
75. 
7• 
71 
74 
71 

1.9 

1.3 
1.2 

75.2 
74.2 

71. 

" 

3 
50 
!.9 
1.8 

74.9 

In':~T;';'p. 

74.5 
74.4 
73.9 
73.9 
74.7 
74. 
74. 
7• 
7•. 

.5 
74.6 
74.5 
74.5 
74.5 
74.5 
74.2 
74.2 
7· 
75. 

14 
1.3 
I 3 
1.1 
1.2 
1.5 

7•. 
7• 

74 
7• 
74. 

14 
1.3 
1.3 
1.5 
.3 

.2 

.7 
74.3 
74.6 
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11.8 
12.2 
12.4 
12.7 
13. 
14. 
15. 

i.9 
i.6 

15.6 
15.4 

16 

.9 

l.6 
l.9 
l.2 
l.5 

19.6 
19.7 

19. 
19. 
19 
18. 

'·' .5 
·5 

.9 

.7 
2 

:, 7 
16.7 
17. 
19.7 



Yarmouth Research and Technology. LLC 

Valve Description: 2 inch Class 600 Velan Top Entry Ball Valve 
Cycle Number· 1200 

Time 

1C:5037 
1C:50 38 
1C:50:39 
mso:4o 
msoA 
10:50:42 
10:50:43 
10:50:44 \M 
1050:· >M 

: ]:52 
10 5( .;a 
10:5( 54 
10:1 55 
10:1 56 

10:50:57 "'" 
10:50:58 AM 
10:50:59 
10:51:00 
10:51:01 
10:5102 
10:51:03 
10:5104 
10:5105 ' 
10:5106 \M 
10:5107 >M 
10:51:< >M 
10:51:< >M 

>M 

>M 

:51:20 
10:51:: 
10:51:: 
10:51: 
10:51:: AM 
10:51:25. 
m5126. 
10:51:27 
10:51:28 
10:51:29 
10:51:30 
10:51:31 
10:51:32 >M 
10:51:33 >M 
H: 

593.3 
593.3 
593.3 
593.2 
593.3 
593.3 
593.3 
593.3 
593.3 

.2 
51 .2 

593.2 
593.2 
593.2 
593.2 
593. 
593.2 
593. 
593. 
593. 
593. 
50:. 

593.• 
593.• 
593. 
593.0 
593.0 
593. 
593.· 
593.· 

~ 
593. 

73.4 
73.8 
73.6 
73.6 
73.4 
74. 
73.7 

15 
1.8 

74. 
74.2 
74.2 
74.3 
74.3 
74.6 
74.2 
74.8 
73.9 

73. 

5.2 
75. 
74. 
74.9 
74.3 
74.3 
74.7 
74.6 
74.6 

74.2 
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Date 

74 

74.4 
74.7 
75. 
74.3 

74.4 
74.3 
74.2 
74.5 
74.3 
74.4 
74.3 
74.2 
74.4 

74. 
74.4 
74.5 
74. 
74. 
74.9 
74.5 

.4 

5/21/2010 

4.5 
t5 
[.5 
l.5 
t5 

4.6 
4.7 
4.6 
4.5 

4. 

4. 
4. 
4. 
4. 
4.3 
4.3 
4.3 
4.3 
4.2 
4.2 
4.3 
4.3 
4.3 

4.5 
4.5 
4.5 
4.5 
4.5 
4.3 
4.3 
4.4 

4.8 



Yarmouth Research and Technology, LLC 

Valve Description: 2 inch Class 600 Velan Top Entry Ball Valve 

Cycle Number: 1250 Date 5/2112010 

Time Pressure Bonnet Temp. Inside Temp. PPMv 

(psig) (deg, F) (deg. F) Reading 

11:22:21 AM: 592.2 74.1 73.7 2.0 

11:22:22 AM: 592.2 74.0 74.1 1.9 
11:22:23 AM: 592.2 74.7 74.1 2.0 

11:22:24 AM 592.1 74.6 74.0 1.9 
11:22:25 AM: 592.2 74.1 74.3 1.9 

11:22:26 AlVI 592.2 74.3 73.9 1.8 
11:22:27 AM: 592.2 74.8 73.7 1.9 
11:22:28 AM: 592.2 74.6 73.9 1.9 
11:22:29AM 592.2 74.4 74.0 1.9 
11:22:30 Al\1[ 592.2 74.9 74.1 2.0 

11:22:31 AM: 592.2 74.2 73.9 1.8 
11:22:32 AM: 592.2 74.5 73.7 1.9 
11:22:33 Al\1[ 592.2 74.2 74.3 1.9 
11:22:34 AM 592.2 74.2 73.6 1.8 
11:22:35 AM 592.2 74.1 73.9 1.9 
11:22:36 Al\1 592.2 74.8 74.4 1.8 

11:22:37 AM: 592.2 74.8 74.2 2.0 

11:22:38 A1v1 592.1 73,8 74.0 2.0 

11:22:39 A.r-.1 .1)92.2 74.6 74.1 2.0 

11:22:40 Al\1[ 592.2 73.9 74.3 2.0 

11:22:41 AM: 592.1 74.1 74.8 2.1 

11:22:42 Al\1 592.2 74.3 74.3 2.1 

11:22:43 AM 592.2 74.1 74.1 2.0 

11:22:44 AM 592.2 74.4 74.2 2.0 

11:22:45 AM 592.2 74.1 74.2 2.1 

11:22:46A..l\1 592.2 73.9 73.6 2.0 

11:22:47 AM: 592.2 74.3 74.1 2.1 

11:22:48 AM 592.2 74.4 74.3 2.1 

11:22:49 AM 592.2 7<3 73.9 2.0 

11:22:50 Al\II 592.2 74.5 74.2 2.1 

11:22:51 AM 592.2 74.1 74.2 2.2 

11:22:52 Al\1 592.2 74.1 73.8 2.0 

11:22:53 AM 592.2 74.0 74.2 2.1 

11:22:54 M1 592.2 73.9 74.3 2.2 

11:22:55 Al\1 592.2 74.5 74.2 2.0 

11:22:56 AM 592.2 74.1 73.9 2.1 

11:22:57 AM 592.2 73.7 73.4 2.2 

11:22:58 AM 592.3 74.2 74.2 2.1 

11:22:59 AM 592.3 74.3 73.7 1.9 
11:23:00 AM: 592.3 74.3 74.5 2.2 

11:23:01 AM 592.3 73.9 74.0 2.0 

11:23:02 AM 592.3 74.0 74.1 2.0 

11:23:03 AM 592.4 73.9 74.1 2.1 

11:23:04 A.M 592.3 74.3 73.9 2.0 

11:23:05 M1 592.3 74.1 74.3 2.0 

11:23:06 AM: 592.2 74.3 74.3 2.2 

11:23:07 AM 592.2 74.6 74.0 2.1 

11:23:08 Al\1 592.3 73.7 74.0 2.0 

11:23:09 AM 592.3 74.1 78.8 2.0 

11:23:10 AM: 592.3 74.4 74.1 2.1 

11:23:11 Alv1 592.3 74.4 73.9 2.4 

11:28:12 AM: 592.3 73.9 74.2 2.5 

11:28:13 Al\1[ 592.3 74,7 73.9 2.3 

11:23:14AM 592.3 74.3 74.1 2,3 

11:23:15 A.'\1 592.3 74.3 73.8 2,3 

11:23:16 AM: 592.3 74.2 73.6 2,5 

11:23:17 AM 592.2 74.3 73.9 2.3 

11:23:18 AM 592.8 74,0 73.8 2.6 

11:23:19AM 592.3 74.2 74.1 2.3 

11:23:20 AM: 592.3 74.1 73.9 2,5 

Averages-> 592.2 74.2 74.0 2.1 
Maximum-> 2.6 
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Yarmouth Research and Technology. LLC 

Valve Description: 2 inch Class 600 Velan Top Entry Ball Valve 
Cycle Number: 1250 

Time 

2;1 'M 

2;06; 

2; 
2i 
2• 'M 
2i 'M 
2 06i40 I 
2 06141 
2;06i42 
2;06;43 

•. 

2;06i47 
21 

60 .. 9 
66 1.9 
60 1.9 

02.0 
02.0 
02.0 

60 
60 
60 
60 
60 
602.0 
60 .9 
602.0 
6020 

)2.0 
J2.0 
)2.0 

1.0 
1.0 

60 
60 2.0 
60 ' 
60 
60 
60 
60 1.0 
60 1.0 
60 I 1 
602. 

l2. 
)2. 1 
)2.1 
)2.1 

1.1 

60 
60 ' 
60 ' 

397.9 
3982 
398.0 

39 

'.4 
'.5 
7.6 
'.6 

39 '.1 
391.6 
391.8 
391.4 
396.6 
396.2 
396.6 
396.5 

39 

1.1 
5.9 
i,4 

i.8 

3.8 

39 ' 
39 
39 
393.2 
398.8 
393.3 
393.1 

I 5 
2.6 
1.8 
2.9 

1.4 
391i.O 
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392 
3918 
3917 
391.4 

1.6 
1.6 

39 . 
39 . 
391 
391 
391 
3918 
3912 
3915 
3916 

1.2 
14 

1.5 
1.5 

391 
390. 
391 
391 
390. 
390.8 
390.6 
3910 

).8 
).5 
).7 
).6 

390 
390.6 
391.1 

Date 5/21/2010 

0.8 
0.6 
0.' 
0.6 

0. 
0. 
0. 
0. 
0. 
l. 
l. 
0.8 
10 

0. 
0. 
0. 
0.• 
0. 
0. 
0.5 
0.5 
0.3 

0.· 
O,i 
1. 



Yarmouth Research and Technology. LLC 

Valve Description: 2 inch Class 600 Velan Top Entry Ball Valve 

Cycle Number: 1300 

Time 
(p,ig) 

n616 PM 597.1 

2'36' ! PM 597.1 
2,36,18PM 597. 
236191 5972 
2 36,20 597.2 

,,21 

Date 5/2112010 

PPMv 

395. 389. 2.6 

395. 389.9 2.6 
395.4 389.4 2.6 
395.6 389.7 2.6 

395. 389. 2.6 

391~. --~--~38'~--+---~'·· --~ 
'"~· --~--~38'~·~-+---~'·· --~ 

2. 

15 

o.8 

'' '·' 2 l7. 5.0 1.3 1.6 

2' l7.2 15.0 '.7 2.6 

2'36,32 'M l7. 3950 16 26 

2 36'33 'M l7.2 395.2 1.5 2.6 

n6 34 PM 5972 395.1 389.9 2.6 

2,36,35 " . 39! 389.5 2.5 

,, 
2,36,, 'M 

2361 'M 
236'53 'M 
2'36'54 'M 
2 36'55 PM 
2'36,56 PM 
2,36,57 

,,59 

2,: 
2' 
2' 170 
2' 7,0 
2' rp' 
2'3T PM 
2,371 IPM 
2,37,13 PM 
2'3Tl4 PM 
2,3U5PM 

7.2 
72 
7.2 
7.2 
7.2 
'.1 
'.1 

597. 
597.2 

" 7.2 

!.2 
l7 
97 
97. 

597.2 
597. 
597. 

7.2 
l7.2 

1.9 
1.5 1.5 
I 5 l.5 
10 1.5 
1.4 1.8 

l6.3 38 1.1 .5 

l5.3 1.3 5 
l5.6 1.5 .5 
l5.9 .5 

395.9 189.3 1.5 
395.4 389.2 1.5 

391.2 3892 2.5 
39 . 389. 2.5 

39 "c' --~--~ 38~. ,---+---~ 2 .. --~ 
89 "'' --~--~ 38~. ,---+---~ 2. --~ 
39 38 . 
39 . 

5.0 

'·' 1,7 
5.5 
3.0 1.4 

•.2 '' 1.9 2.5 
o2 3>).4 2.5 

'15.9 "13 2.6 

396.0 389.4 2.6 
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Yarmouth Research and Technology. LLC 

Valve Description: 2 inch Class 600 Velan Top Entry Ball Valve 
Cycle Number 1350 

Time 

309 22 P' 
3:0923 'M 

'M 
'M 

sm32 
3:09:: JP 

l9:> 
)9: 
l9: 
)9:, 'M 

3:09:38 'M 
3:09 39 PM 
3m40PM 
3:09:4 
309.42 
3:09A3 
309.44 
309:45 P> 
309:46 P! 
3:09:47 'M 
3:09:41 'M 

'M 

'M 
'M 

3:10:04 
3:10:05 
3:10·.06. 
31007 
3 0:08 
3: 0:09 
3:10:10 
310:1 M 

59C 
59C 
59C 
599.3 
599.2 
599.2 
599.3 

>.3 

>.3 
1.2 

599.2 
599.2 
599.3 
599.3 
599.3 
599.3 
599.2 
599.2 
599.2 
5: 

·" 

599.3 
599.2 
599.2 
599.3 
599.3 
599.2 
599.3 
599.2 

~~ 

395.8 
395.6 
395.7 
395.4 
395. 

•.9 
396 :,4 

39E i.4 
l9E 
l9E 
l96.2 
395.5 
l95.6 
396. 
395.2 
395.2 
395.9 
395.8 
395.6 
395. 
396. 

3! 

" 395.8 
3954 
396. 
395.5 
396. 
396.6 
396.5 

f.}8 
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Date 

(deg. F)"" 

389 
389. 
389. 
389. 
389.4 
390. 

).5 
)9 
)5 

)3 

389 
389, 
390. 
389. 
389. 
389. 
389.> 
388.8 
389.8 

"' ) 3 
31 1.4 

).7 
).5 
).7 

389.' 
390 
389! 
390. 
390.0 
390. 
390. 
389 9 

).6 
1.3 
1.7 
1.7 
1.7 

5/2112010 

1.3 
1.3 
L4 
L4 
L4 
L4 
L4 
1.3 

2. 
2. 
!. 

.7 
L6 
L5 
L5 
L5 
L5 
L6 
1.6 
L5 

L4 
l.4 
L5 
L5 
L5 
L5 
L5 
L5 
1.5 
L5 
.4 
.4 
.4 

L5 
2. 



Yarmouth Research and Technology, LLC 

Valve Description: 2 inch Class 600 Velan Top Entry Ball Valve 

Cycle Number: 1400 Date 5/21/2010 

Time 

3c47c3~_PM 

l4U9 Po 
lc47AO P' 
l474 
HH2 
3c47 4: PM 
3A74• PM 
3AH5 
3c47A6 

47A7 

M 

3 • ic56 
3M57Pl 
3A7 58 PM 

(n<ig) 

599.5 
599.5 
599.6 
599.5 
599.6 
599.6 
599.5 

).5 

,. 
599.1 

uv•;~:~. •;;e· 
396.2 
39l l.3 
39< J.5 

l.4 39< 
39". 
396.9 
396.8 
396.5 
-96.5 

In~T~~p 

390. 
l90.4 
190.6 
!90.3 
l90.3 
390.3 
39( 
39<. 
39( 

599.5 396.1 1.6 
599.6 396.4 17 
599.5 396.8 15 
599.6 396.2 .4 
599.5 396.8 390. 

599.5 396.5 390.3 
599.5 397. 391 

R48c0 PM 599.6 397.2 39 

.. 6 
1.6 

.. 7 
1.7 
1.7 

16 
16 
1.6 
16 
16 
16 
l6 
16 

599.6 3965 39(~--~--~--~ 

t==~34l4~8~003J~=t=='"'99l'C'-.. 15 __ +----''"'796i .. 2,_-+---C"'39 '-"---+-------'-'"----1 
3A8c051 

39• . 
)6 39 . 
)6 31 •. 2 

lAB 1 J.6 1.9 

N: 59l.6 3! l0.9 

NBc! 599.6 3! .. 0 

348c1 l PM 599.6 395.9 390.6 

3c'-8 21 PN 599.6 396.2 391.3 

3c48c21 PM 599.5 396.2 390.3 

H8c22 PM 599.6 396.3 390.5 

3c4823 PM 599.6 396. 39• . 

NB 24 PM 599.6 396.3 39 . 

1.4 
1.4 
1.5 
1.5 
1.6 
.. 6 

1.6 
1.6 
1.6 

.5 
.. 5 
.. 6 

~--~314~·8c25~'M7---+---~979J .. 6"-~---~396l~ .. 9 ---+---~"~-~~--~~~ 
iA8c26 l.O 3f . 

1.5 

'M 1.4 
99. ..4 
99.6 ".1 Sf. ,.4 

99.6 l.6 31 1.4 

"'"' 99.6 3.6 1.2 1.4 

348cl 599.6 '.1 1.3 14 
599.6 396.5 31 ).7 1.5 

'-> 
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Yarmouth Research and Technology, LLC 

Valve Description: 2 inch Class 600 Velan Top Entry Ball Valve 
Cycle Number: 1450 Date 5/2112010 

Time Pressure Bonnet Temp. Inside Temp. PPMv 
(psig) (de g. F) (deg. F) Reading 

4:17:51 PM 600.1 396.3 390.9 1.3 
4:17'.52 PM 600.1 396.2 390.9 12 
4:17:53PM 600.1 396.7 391.4 1.2 
4:17:54 PM 600.1 396.6 391.4 1.1 
4:17:55PM 600.1 396.0 390.7 1.0 
4:17:56 PM 600.1 395.8 391.4 1.0 
4:17:57 PM 600.1 396.0 390.7 0.9 
4:17:58 PM 600.0 396.9 391.2 0.8 
4:17:59PM 600.0 395.8 391.2 0.8 
4:18:00 PM 600.0 396.2 390.9 0.8 
4:18:01 PM 600.1 396.5 390.7 0.9 
4:18:02 PM 600.1 395.9 391.1 1.0 
4:18:03 PM 600.0 395.8 391.0 1.1 
4:18:04 PM 600.1 395.4 390.8 1.2 
4:18:05 PM 600.1 396.4 391.0 1.2 
4:18:06 PM 600.1 895,7 390.5 1.2 
4:18:07 PM 600.1 396.4 390.4 1.2 
4:18:08 PM 600.1 396.0 391.4 1.2 
4:18:09 PM 600.1 395.4 391.2 1.2 
4:18:10 PM 600.0 396.0 391.1 1.2 
4:18:11 PM 600.1 396.1 391.2 1.2 
4:18:12 PM 600,0 396.0 391.1 1.2 
4:18:13PM 600.1 396.2 391.1 1.1 
4:18:14 PM 600.1 396.3 390.6 1.1 
4:18:15 PM 600.1 396.0 391.2 1.1 
4:18:16 PM 600.1 395.9 391.4 1.1 
4:18:17 PM 600.1 396,5 391.0 1.1 
4:18:18 PM 600.1 396.6 391.0 1.1 
4:18:19 PM 600.1 395.8 391.0 1.1 
4:18:20 PM 600.1 396.2 390.6 1.1 
4:18:21 PM 600.1 395.7 390.9 1.1 
4:18:22 PM 600.1 396.2 390.8 1.1 
4:18:23 PM 600.1 396.3 391.0 1.2 
4:18:24 PM 600.1 395.7 390.9 1.3 
4:18:25 PM 600.1 896.1 891.6 1.3 
4:18:26 PM 600.0 396.2 390.6 1.3 
4:18:27 PM 600.0 396.3 391.0 1.3 
4:18:28 PM 600.1 395.7 391.6 1.3 
4:18:29 PM 600.1 396.0 390.7 1.3 
4:18:30 PM 600.0 396.2 391.5 1.4 
4:18:31 PM 600.1 396.3 390.8 1.5 
4:18:32 PM 600.1 396.4 391.6 1.5 
4:18:33 PM 600.1 395.7 390.8 1.6 
4:18:34 PM 600,1 396.6 391.1 1.6 
4:18:85 PM 600.1 396.0 391.3 1.6 
4:18:36 PM 600.1 396.6 391.6 1.6 
4:18:37 PM 600.1 396.1 391.3 1.6 
4:18:38 PM 600.1 396.6 390.7 1.7 
4:18:39 PM 600.0 395.8 391.4 1.7 
4:18:40 PM 600.0 395.9 390.9 1.7 
4:18:41 PM 600.0 396.7 390.7 1.6 
4:18:42 PM 600.0 395.6 391.1 1.5 
4:18:43 PM 600.1 396.5 391.6 1.4 
4:18:44 PM 600.1 396.4 391.4 1.3 
4:18·.45 PM 600.1 395.8 390.8 1.3 
4:18:46 PM 600.1 396.0 391.2 1.2 
4:18:47 PM 600.1 395.6 391.0 1.2 
4:18:48 PM 600.1 395.8 390.9 1.2 
4:18:49 PM 600.1 395.7 391.1 1.2 
4:18:50PM 600.1 395.7 391.3 1.1 

Averages--> 600.1 396.1 391.1 1.2 
Maximum--> 1.7 
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Yarmouth Research and Technology. LLC 

Valve Description: 2 inch Class 600 Velan Top Entry Ball Valve 

Cycle Number: 1500 Date 5/2112010 

Time Pressure Bonnet Temp. Inside Temp. PPMv 

(psig) (de g. F) (deg. F) Reading 

4:53:58 PM 602.0 396.8 391.0 1.2 

4:53:59 PM 602.0 397.1 390.7 1.3 
4:54:00 PM 601.9 396.2 390.9 1.3 

4:54:01 PM 602.0 396.3 391.3 1.3 
4:54:02 PM 602.0 396.8 391.0 1.3 

4:54:03 PM 602.0 396.3 391.2 1.2 
4:54:04 PM 602.0 396.8 390.7 1.2 
4:54:05 PM 602.0 396.2 390.8 1.2 
4Ji4:06 PM 602.0 396.3 391.2 1 2 

4:54:07 PM 601.9 396.5 391.3 1.2 
4:54:08 PM 602.0 396.1 390.7 1.3 
4:54:09 PM 602.0 396.9 391.0 1.3 

4:54:10 PM 602.0 396.3 390.5 14 

4:54:11 PM 601.9 396.6 391.0 1.4 
4:54:12 PM 601.9 396.8 391.2 1.4 
4:54:13 PM 602.0 397.4 391.4 1.3 

4:54:14 PM 602.0 396.8 391.2 1.3 
4:54:15PM 602.0 396.2 391.2 1.2 

4:54:16 PM 602.0 396.2 390.8 1.3 
4:54:17 PM 602.0 395.9 391.1 1.3 

4:54:18 PM 601.9 396,5 390,7 1.4 
4:54:19 PM 601.9 396.3 391.4 1.4 

4:54:20 PM 602.0 396.8 391.2 1.4 
4:54:21 PM 602.0 395.8 391.2 1.4 
4:54:22 PM 601.9 396.2 391.7 1.4 
4:54:23 PM 602.0 396.8 390.9 1.4 
4:54:24 PM 601.9 396.2 391.1 1.3 

4:54:25 PM 601.9 396.2 390.7 1.3 
4:54:26 PM 602.0 396.6 391.0 1.3 
4:54:27 PM 602.0 395.9 391.2 1.3 
4:54:28 PM 602.0 396.7 391.2 1.2 
4:54:29 PM 601.9 396.3 390.8 1.2 
4:54:30 PM 602.0 396.7 391.5 1.2 

4:54:31 PM 602.0 396.5 891.0 1.2 
4:54:32 PM 601.9 396.5 390.8 1.2 
4:54:33 PM 601.9 396.0 390.5 1.2 
4:54:34 PM 601.9 396.4 390.7 1.2 

4:54:35 PM 602.0 395.9 391.2 1.2 
4:54:36 PM 602.0 396.1 390.6 1.2 

4:54:37 PM 602.0 396.5 390.9 1.2 
4:54:38 PM 602.0 396.7 391.1 1.2 
4:54:39 PM 601.9 396.1 391.0 1.2 

4:54:40 PM 602.0 396.7 391.0 1.2 

4:54:41 PM 602.0 396.1 391.0 1.2 

4:54:42 PM 601.9 396.7 391.3 1.2 
4:54:43 PM 602.0 396.6 391.7 1.3 
4:54:44 PM 601.9 396.5 890.7 1.3 
4:54:45 PM 601.9 396.6 391.2 1.4 

4:54:46 PM 602.0 396.4 391.0 1.4 
4:54:47 PM 601.9 397.1 390.5 1.5 
4:54:48 PM 602.0 396.3 891.0 1.5 
4:54:49 PM 601.9 396.2 891.3 1.5 

4:54:50 PM 601.9 396.2 390.7 14 

4:54:51 PM 601.9 395.9 391.3 1.4 
4:54:52 PM 601.9 396.1 391.0 1.4 
4:54:53PM 601.9 396.6 391.4 1.4 
4:54:54 PM 601.9 396.4 391.4 1.4 

4:54:55 PM 601.9 396.6 391.2 1.4 

4:54:56 PM 602.0 396.5 390.8 1.4 
4:54:57 PM 602.0 396.2 391.1 1.5 

Averages-> 602.0 396.4 391.0 1.3 
Maximum-> 1.5 
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Yarmouth Research and Technology. LLC 

Valve Description: 2 inch Class 600 Velan Top Entry Ball Valve 
Cycle Number: 1500 Date 5/22/2010 

Time Pressure Bonnet Temp. Inside Temp. PPMv 
(psi g) (deg. F) (deg. F) Reading 

8:44:31 AM 599.1 70.5 70.3 28.9 
8:44:32AM 599.0 71.2 71.0 28.6 
8:44:33 AM 599.1 70.8 70.8 28.3 
8:44:34 M-.-1 599.1 70.7 70.7 28.2 
8:44:35 AM 599.1 71.0 71.0 27.9 
8:44:36AM 599.1 70.7 71.0 27.8 
8:44:37 AM 599.1 71.1 70.9 27.6 
8:44:38 A.t\1 599.1 71.2 71.1 27.2 
8:44:39AM 599.1 70.7 71.0 27.0 
8:44:40 A:.\1 599.1 71.5 71.0 26.8 
8:44:41 AM 599.1 70.7 70.6 26.7 
8:44:42 AM 599.1 71.4 71.2 26.4 
8:44:43 MI 599.1 71.2 71.0 26.1 
8:44:44AM 599.0 70.7 70.7 25.9 
8:44:45.AM 599.1 70.8 70.8 25.8 
8:4,H6AM 599.0 71.2 70.7 25.2 
8:44:47 A.t\1 599.1 70.5 71.2 25.0 
8:44:48 A.t\1 599.1 71.0 71.1 25.0 
8:44:49 AM 599.1 70.9 70.6 25.0 
8:44:50AM 599.1 71.0 70.5 24.7 
8:44:51 AM 599.1 71.3 71.3 25.0 
8:44:52 AM 599.1 71.0 71.2 24.8 
8:44:53AM 599.1 71.4 71.0 24.8 
8:44:54 .fu\1 599.1 71.5 71.4 24.8 
8:44:55 AM 599.1 71.4 71.0 24.7 
8:44:56 AM 599.1 71.1 71.3 24.9 
8:44:57 AM 599.1 71.2 71.3 25.0 
8:44:58 AM 599.1 71.4 71.0 25.2 
8:44:59AM 599.1 70.5 70.8 25.5 
8:45·.ooAM 599.1 70.9 71.1 25.7 
8:45:01AM 599.1 70.6 71.1 25.9 
8:45:02 AM 599.0 71.2 71.0 26.0 
8:45:03 AM 599.1 71.5 71.2 26.4 
8:45:04 A.t\1 599.1 70.7 70.7 26.6 
8:45:05 AM 599.1 71.0 71.4 26.8 
8:45:06 AlVI 599.1 70.7 70.9 27.3 
8:45:07 Al\1 599.1 71.0 70.7 27.4 
8:45:08 AM 599.1 71.0 71.4 27.8 
8:45:09 AlVI 599.0 70.8 71.2 27.8 
8:45:10AM 599.0 71.2 71.0 28.0 
8:45:11 AM 599.0 71.3 71.0 28.3 
8:45:12 Al\1 599.0 70.5 70.7 28.8 
8:45:13 AM 599.1 70.5 70.7 28.5 
8:45:14 M-.-1 599.0 70.9 70.5 28.6 
8:45:15 AM 598.9 70.9 71.1 28.5 
8:45:16 AM 599.1 71.2 70.6 28.4 
8:45:17 AM 599.0 71.3 70.8 28.4 
8:45:18AM 599.0 70.6 71.1 28.5 
8:45:19AM 599.0 70.6 71.1 28.4 
8:45:20AM 599.0 71.0 70.9 28.4 
8:45:21 A..."\1: 599.0 71.0 71.0 28.3 
8:45:22 AM 599.1 71.2 71.1 28.2 
8:45:23 AM 599.0 71.0 71.2 28.1 
8:45:24 AM 599.1 70.8 70.6 28.3 
8:45:25 AM 599.0 71.1 71.1 28.7 
8:45:26AM 599.0 70.8 71.0 28.6 
8:45:27 AM 598.9 70.9 71.2 28.5 
8:45:28 AM 599.1 71.4 71.0 28.8 
8:45:29AM 599.1 71.0 71.0 28.8 
8:45:30 AM 599.1 71.3 71.3 28.9 

Averages-> 599.0 71.0 71.0 27.1 
Maximum-> 28.9 
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Yarmouth Research and Technology. LLC 

Valve Description: 2 inch Class 600 Velan Top Entry Ball Valve 

Cycle Number: 1000 

Time 

8 OU5""" 
8 04 16 fu\1 
g,o417AM 
80U8,\M 
80U9,\M 
8 04,20 
s,o4 2 
8 04,22 
804,23 
8'04 24 A 

l.2<iA 
LA 

804 31 

8,04,33, 
8 04,34 

s,o4,36 1M 
s,ou7 AM 
8 04,33 
8,04,39 A 
8'0440 A 
804,41 

!2 

l 04 
l'04 5 
3,04'5 

s,o4,57 AM 

8'04L59 AM 

05,13 AM 
805,14AM 

598,5 
598.4 
598.4 
5983 
598,3 
598,2 
598,2 
598, 
598, 

597,8 
597,8 
597,7 
597,6 
597,6 
597,6 
597,6 
597,5 
597,5 
597.4 
597.4 
597,3 
5972 

5C 

"' 5l 

"' ,, 
596, 
596, 
596,7 
596,6 
596,5 
596,5 
5964 
l964 

59•i,1 
59 
591.2 

l.6 
72,3 
72,9 

L,8 
72, 
72,3 
72, 
72,3 

7L6 
72,5 
72.5 
7L8 
7L9 
72,3 
720 

1,6 
72, 

L,9 
,8 

l.9 
l.9 

l.5 
l.9 

7L9 
722 
72,1 
72,1 
71.7 
7L7 
714 
72,2 

n 
72,2 
72,2 
72.5 
7L7 
72.0 
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,2 
L,5 
,8 

,,9 

7L8 
72, 

72,• 

72, 

l.9 
:s 
l 7 
L3 

71.9 
7L7 
71. 
72, 
7L 
71. 
71 

72,' 
71.9 

13 

l.9 
72, 
7, 

7, 

7, 

7, 

LO 
l,O 
,9 

7 
71.9 

Date 

'-> 

5/21/2010 

-

'---
672 
671 
674 
682 
682 
680 
687 
684 
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CERTIFICATE 

We herewith certify the equivalence of shaft sealing for 

VELANBALL VALVES 
Class 150 

Valve manufacturer: 

VELANINC. 
Granby, QC 2J2 IE7, CAN 

to stem sealing with bellow seal and additional safety packing. 

This comparison is based on the requirements as described in 

TA-Luft, Section3.1.8.4 

The certificate may only be used in conjunction with our attestation· 

of .02.12.1997, Ref. No .. 2.7.9-819/96, Order No. 714 067 Ol. 

The required tightness was achieved on 1 representative test specimen 

with 225/110 psi internal pressure, 75/437 op sealing temperature 

and nearly 2000 cycles. 

Essen, 02.12.1997 

ll.WniV 
Anlagentechnik GmbH 

Department for 
Steam and Pressure Technology 
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Smith, Vanessa (A) 

'·rom: 
nt: 

.o: 

Smith, Vanessa (A) 
Friday, February 15, 2013 10:52 AM 
'Lew Allen (lallen@flowserve.com )' 

~,r 
/JJ f{cy<<~ll S{ 

Cc: 
Subject: 

DeVine, Dan (OJ); Burdick, Matthew (MJ); rchristian@columbiapipe.com; Dahl, Kathy (KA) 

Vogt and Worcester 2013 LowE Technology Determination 

Attachments: DOW Michigan Low-E Valve Questionnaire.docx 

Good Morning, 

As you may recall, in late 2011 Dow Chemical Michigan Operations entered a Consent Decree requiring Low Emission 

valves and/or packing to be installed in the Covered Process Units. In early 2012, a questionnaire was sent to you to 

determine if your products met the specifications of the Consent Decree. Unfortunately, we did not receive a 

completed questionnaire in 2012. We are now working on our 2013 Low Emission Technology determinations according 

to the Consent Decree and attached is the questionnaire that was previously sent. 

Could you please review and complete the questionnaire? Also, please provide any applicable testing data. 

Thank you for your time and assistance with this matter. All responses must be received by February 28th in order 

for us to review and make our 2013 determinations. 

Sincerely, 

Vanessa Smith 
The Dow Chemical Company 

1vironrnental Delivery Specialist 
fice: (989) 638-777 4 

Cell: (989) 213-7258 

1 
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Smith, Vanessa (A) 
AJ0 ~'f"'ltS( 
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~rom: 

nt: 
Smith, Vanessa (A) 
Thursday, February 07, 2013 12:12 PM 
Anderson, Rick .o: 

Cc: 'Russ Christian'; 'Dayries, Richard [HDS]'; DeVine, Dan (OJ); Burdick, Matthew (MJ); Dahl, 
Kathy (KA) 

Subject: Xomox: 2013 LowE Technology 
Attachments: 

Good Afternoon, 

FW: Xomox Reply to Dow's LDAR Fugitive Emissions Questionaire-follow up; FW: Xomox 
Reply to Dow's LDAR Fugitive Emissions Questionaire 

As you may recall, in late 2011 Dow Chemical Michigan Operations entered a Consent Decree requiring Low Emission 

valves and/or packing to be installed in the Covered Process Units. In early 2012, a questionnaire was sent to you to 

determine if your products met the specifications of the Consent Decree. Attached are the completed questionnaires 

and any supporting data that you provided. 

Per the Consent Decree, each year we must revalidate the Low Emission valves and/or packing determinations. Please 

review the attached information that you provided in 2012 upon which we based our original determination. Once 

reviewed, please reply to the questions below: 

1. Are the valves or packing that met the low-E definition per the Dow Chemical Consent Decree in 

2012 last year still Low-E? See definition below. 

2. Do you have any valves or packing that qualify as low-E per the definitions below since the last time 

the questionnaire was answered? If yes, please include the testing data. 

"Low-Emissions Valve" or "Low-E Valve" shall mean either (i) or (ii) as follows: 

(i) A valve (including its specific packing assembly) for which the manufacturer has issued a written warranty 

that it will not emit fugitives at greater than 100 ppm, and that, if it does so emit at any time in the first five 

years, the manufacturer will replace the valve; provided however, that no valve shall qualify as "Low-E" by 

reason of written warranty unless the valve (including its specific packing assembly) either: 

(a) first was tested by the manufacturer or a qualified testing firm pursuant to generally-accepted good 

engineering practices for testing fugitive emissions and the results of the testing reasonably support the 

warranty; or 

(b) is as an Extension of another valve that qualified as "Low-E" per the definition of "Extension" listed 

below. 

Or 

(ii) A valve (including its specific packing assembly) that: 

(a) Has been tested by the manufacturer or a qualified testing firm pursuant to generally-accepted good 

engineering practices for testing fugitive emissions and that, during the test, at no time leaked at greater 

than 500 ppm, and on average, leaked at less than 100 ppm; or 

(b) Is an Extension of another valve that qualified as "Low-E" per the definition of "Extension" listed below. 

1 



NOTE: "Extension" shall mean that: (i) the tested and untested valves were produced by the same manufacturer to the 
same or essentially equivalent quality requirements; (ii) the characteristics of the valve that affect sealing performance 
(e.g., type of valve, stem motion, tolerances, surface finishes, loading arrangement, and stem and body seal material, 
design, and construction) are the same or essentially equivalent as between the tested valve and the untested valve; 
and (iii) the temperature and pressure ratings of the tested valve are at least as high as the temperature and pressure 
ratings of the untested valve. 

Thank you for your time and assistance with this matter. All responses must be received by February 28th in order 
for us to review and make our 2013 determinations. 
Sincerely, 

Vanessa Smith 
Environmental Delivery Specialist 
Dow Automotive/Dow Pharma 
Office: (989) 638-7774 
Cell: (989) 213-7258 
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